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PREFACE. 




,HE continued development of the colony and the rapid 
extension of settlement has increased the demand for 
timber to such an extent that the question of forest-tree 
planting for future supplies has been forced upon the atten- 
tion of the people, who are fully prepared to support syste- 
matic governmental action. 

The functions of this Department have hitherto been con- 
fined to tree raising and planting, some five million forest- 
trees being raised and planted permanently per annum; 
and it has now been decided to assist settlers by supply- 
ing information in regard to all subjects connected with 
the raising and planting of trees, whether for ornament, 
shelter, or as a source of timber-supply for the future, 
and with this object in view the present volume has been 
compiled for the use of settlers. In preparing the work 
the author has endeavoured to present in a concise form a 
general outline of the subject of forestry as applicable to the 
colony, without attempting to be exhaustive. The tendency 
on the part of European writers has been to amplify and 
extend the subject to the exhaustion of the merest detail, 
necessitating the reading of much unimportant matter to find 
the points most required. Technical details have been avoided 
as far as possible, but scientific names have been mentioned 
chieflv because common names are often uncertain in their 
application. 

Many works have been written on the subject, but most 
of these lack the simpler and special instructions which the 
Department's correspondence shows to be chiefly in demand, 
especially amongst farmers. 
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The science of forestry has made rapid strides within the 
last few years in Europe^ America, and India^ and although 
excellent literature on the subject exists it is chiefly, if not 
entirely, applicable to Continental methods, and is consequently 
only of slight value to the colonist^ who has to deal with the 
altered conditions of our insular climate and soils. Consider- 
able difficulty has been experienced in preparing for public 
information concise and explicit directions on the subject of 
tree-planting which shall be suitable for such variations of 
climate and soil as exist in the colony — semi-tropical in the 
north, moderate in Wellington, Marlborough, and Nelson, 
and semi-antarctic in the higher inland districts of Canterbury 
and Otago, 

The best thanks of the Department are due to Messrs. 
T. W. Adams, of Greendale, Canterbury, and Alexander Bath- 
gate, of Dunedin, for valuable suggestions and advice in 
the preparation of the work. Dr. Truby King has also kindly 
contributed a valuable paper on seaside planting. 

The plates throughout the work have been reproduced from 
photographs taken by Mrs. H. J. Matthews. 

If this book serves to convey practical information and to 
arouse interest in the subject of tree-planting throughout the 
colonv its mission will have been fulfilled. 

H. J. MATTHEWS. 

December t 1904, 
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TREE-CULTURE IN NEW ZEALAND. 



CHAPTEE I. 



THE NECESSITY FOR PLANTING IN NEW ZEALAND, 




Jock, when ye hae naething else tae dae, ye may be aye etickin* in a tree; 
it will be growin', Jock, when ye're sleepin'." 

^HE evils resulting from deforestation foreshadowed by such 
eminent authorities as the late Captain Campbell Walker 
and the late Professor Kirk more than twenty years ago have 
in many districts been verified through climatic changes result- 
ing inevitably from the wholesale clearing of bush-clad lands. 
Almost every spring brings floods and freshets down the water- 
courses, in which the streams, fed by melting snow and spring 
rains, formerly flowed gradually, while protracted droughts in 
summer and autumn are of more frequent occurrence than formerly. 
Winter winds now sweep over large cleared areas, damaging alike 
to stock and crops. It is only by the preservation of existing forest 
lands and the replanting of denuded areas that it is possible to 
secure agricultural fertility, a lasting supply of timber, and a per- 
manent water-supply. 

Owing to the lavishness of Nature in providing such magnificent 
forests as existed on the first settlement of the colony, we have 
been accustomed to look upon the axe and fire as precursors of 
the plough, and to consider forest-utilisation as synonymous with 
forest- destruction. The chief aim of the pioneer settler was to get 
rid of the bush that he might grow other crops, and so vigorously 
had this work been carried out that in many instances the danger- 
line in forest-denudation has been passed before it was realised, 
until forced on the attention by the drying-up of springs, the 
flooding of creeks, and altered climatic conditions. What has 
been done by the pioneer settler in the more settled parts of the 
colony may be expected to be repeated in the newly settled dis- 
tricts. So long as areas of fertile bush-covered lands are available 
for settlement this work must proceed ; but too often the intending 
settler is guided in his selection of land by the valuable growth of 
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timber upon it, which he immediately converts into cash. When 
the timber is gone he finds that the land will not grow the crops he 
intended, but is fit only for tree-growth, and he either abandons it 
or disposes of it to a settler of less experience, who ekes out a 
starvation existence until forced to sell or otherwise dispose of his 
selection. Land that will grow trees more profitably than other 
crops should be retained as forest land, not only because it furnishes 
a source of revenue, but for the general benefit of the community. 

The importance of the timber industry to the colony is shown 
in the following from the Ofl&cial Year-book,: — 

Table showing Number of Sawmills in Operation, Hands Em- 
ployed, Wages Paid, Quantity and Value of Timber Sawn, 
Value of Posts and Bails, and Total Value of all Manufac- 
tured Timber for 1900 ; also Comparison with 1895. 



Year. 

1 


Number 

of 

Mills. 


Hands 
employed. 


Wages 
paid. 


Qaantity of 

Timber 

sawn. 


Value. 


Posts 

and 

Rails. 


Value of 
all Manu- 
factures. 


1900 .. 
1895 .. 


834 
299 


6,086 
4,066 


£ 
614,088 
323,223 


Ft. 
261,583,618 
191,068,466 


971,048 
627,969 


£ 
19,277 
10,998 


£ 
1,268,689 

898,807 


Increase 
during 
five 
years 


- 35 

1 


2,030 


190,866 


70,630,052 


343,099 


8,279 


369,882 



In 1901 thirty-five additional mills were in operation, and the 
number of hands employed increased by 733. Auckland increased 
her output of sawn timber (principally kauri) from 79,464,526 super- 
ficial feet in 1895 to 109,124,543 superficial feet in 1900. 



Table showing Quantity and Value of Timber 


exportei 




1888 to 1901, 


inclusive. 




Year 




Quantity. 


Value 


XOcar* 




Sup. ft. 


£ 


1888 






43,474,434 


177,877 


1889 






42,568,600 


176,608 


1890 






42,098,863 


181,689 


1891 






42,824,365 


182,431 


1892 






22,860,551 


87,581 


1893 






26,718,046 


101,082 


1894 






31,901,415 


116,116 


1895 






38,297,905 


141 , 892 


1896 






34,984,414 


133,511 


1897 






39,326,396 


156,289 


1898 






40,721,632 


167,510 


1899 






50,425,741 


199,231 


1900 






57,517,085 


233,659 


1901 . 






71,822,369 


295,890 
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The foregoing figures show that the value of our manufactures 
from forest-products amounts to over one and a quarter million 
sterling per annum, nearly one-fourth of which is exported ; while 
we imported 17,311,567 superficial feet of timber in 1901, valued at 
£179,152. 

Since writing the above the Right Hon. the Premier, in his Finan- 
cial Statement of 12th July, 1904, refers to the question as follows : 
** The interest manifested in recent years in the conservation and 
utilisation of the indigenous forests has in no way abated. The Govern- 
ment has given earnest attention to this question during the past year, 
and has caused further investigation, inspections, and appraisements 
to be made of the timber in various localities. It has been ascertained 
that, excluding the Taupo district, the approximate quantity of milling- 
timber now growing upon Crown lands is about 20,000,000,000 super- 
ficial feet, which experts consider equal to forty-five years' supply at the 
present rate of consumption. It is estimated that if the milUng-timber 
upon Native and freehold lands be fully utilised, our requirements will 
be satisfied for the next seventy years. Closer investigations have dis- 
closed that the quantity of kauri timber remaining for utilisation will 
only last about twelve years at the present annual output. The know- 
ledge that the timber-supphes have been so largely reduced, led to 
the reconsideration of the question of the timber regulations, and steps 
have been taken to safeguard the whole of the remaining miUing-timber, 
and to deal with applications for the right to erect sawmills and cut 
out the same only after full inquiry, so as to insure that there shall 
be as Uttle waste as possible. Every encouragement should be given to 
private owners of forests containing milling-timber to preserve the same, 
so that aU resources of the colony in this respect shall be used for the 
common good. Planting cannot be done without a considerable outlay. 
The Government have consequently enlarged the operations by em- 
ploying additional prison labour. We shall, however, have to incur 
much greater expense in providing for the future requirements of the 
colony. During the current financial year it is proposed to plant 
5,000,000 trees." 

We have no available record of the quantity of native timber 
remaining uncut either on Government, Native, or private lands, 
but from the reports of the Commissioners of Crown Lands it is 
evidently becoming scarce everywhere with the exception of West- 
land. In Westland, however, much of the timber is so inaccessible 
for want of harbours that a large proportion of it must remain 
uncut, owing to the high cost of bringing it to a port. 

The quantity of kauri remaining on Crown, Native, and private 
lands in 1900 was estimated at 1,379,766,000 superficial feet, whilst 
during that year over 109,000,000 ft. were cut. Thirteen years, 
therefore (at the present rate of conversion), will see the kauri 
forests exhausted, without reckoning the possibility of loss from 
fires, which are of annual occurrence. 
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Our annual output of timber is now over 261,500,000 ft. per 
annum, and, if we allow 10,000 ft. of timber to the acre (which is 
probably double the average yield), 26,150 acres of land at the very 
lowest computation are annually being denuded of forest to supply 
present demands. 

What is being done by way of replanting by this Department ? 
The six nurseries now established are capable of raising five million 
trees per annum. These will cover an area of approximately 1,800 
acres, and in forty to sixty years it may reasonably be expected 
(judging by the results obtained in other countries) that each acre 
will finally produce 20,000 ft., or a total of 36,000,000 ft. per annum 
of sawmilling timber. Thinnings from this area need not be taken 
into consideration, as, although these will serve as sleepers, posts, 
&c., we are at present considering only milling-timbers. There are 
also the risk of fire, disease, and the possibility (though remote) of 
non-success with artificial plantations during the fifty years of their 
growth to be taken into consideration. The colony is therefore 
utilising thirteen times more timber per annum than can pos- 
sibly be produced from our artificial plantations forty to sixty years 
hence. 

The above figures show the gravity of the situation and the 
rapidity with which the colony is being stripped of its forests. It 
cannot be expected that our present annual output can be main- 
tained until artificial plantations now being made are available ; and 
unless our exports are largely curtailed, our forests rigorously con- 
served, and planting operations vastly increased there will un- 
doubtedly come a period of complete cessation of our native timber 
industry at no distant date. The necessity, therefore, for settlers 
in this colony to prepare for their future wants as regards fuel and 
fencing is obvious, even if they do not undertake a portion of the 
more important work of growing timber for the benefit of future 
generations, which is possibly the duty of the State rather than of 
the individual. 

Another phase of the subject may be mentioned — viz., the preser- 
vation of bush- clad lands at the sources of streams and rivers in 
order to equalise and maintain a constant water-supply. It is hardly 
necessary to refer to the destructive influences consequent on the 
indiscriminate clearing of forest lands, especially at the sources of 
rivers. Spain, at one time noted for its salubrious climate and the 
richness of its soil, is now one of the poorest and driest countries in 
Europe, with a rainfall of only 9 in. per annum, owing entirely to 
the denudation of its forest areas. Other instances of the disastrous 
results caused by the reckless destruction of forests may be found 
in the Islands of Cyprus, St. Helena, Mauritius, and in Egypt, 
India, and many other countries, including divers parts of our own 
colony, where periodical floods frequently occur, doing immense 
damage to bridges, roads, and low-lying country. 

Cattle, sheep, rabbits, and the wild pig are the chief agents in 
the destruction of our sub-alpine vegetation, and their efforts are 
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ably seconded by the shepherd, who during the spring months is 
constantly not only burning the coarse herbage to obtain a fresh 
succulent growth for his flocks, but every year his fires encroach 
further and further into the wooded valleys, and in time leave only 
isolated patches in some of the damper situations. Cattle and sheep 
assist in the general destruction by practically clearing all the 
underscrub within their reach. Babbits and hares peel and bark 
the young growth of many young trees and sub-alpine plants, and, 
when feed is scarce, eat down the herbage of steep hillsides to such 
an extent that further growth is arrested; a bare patch occurs on 
which the sun and wind have full play ; gradually the barren area 
extends, and heavy rains soaking into the open unprotected soil 
cause a landslip, which is carried down to the lower valleys by suc- 
cessive floods. 

Our four principal cities are at present engsbged with the ques- 
tion of extending their water-supplies for domestic use and power 
purposes. Numerous municipal authorities throughout the colony 
are securing extensive areas for watersheds. The development of 
water-power was until recently confined to localities close to streams, 
bat recent advances in the application of electricity permit of indus- 
tries being placed at points distant from the water-power but con- 
venient for transportation and labour. These conditions open up a 
wide field for the utilisation of streams as a source of power. In 
various parts of the colony extensive water-power plants are in 
operation or contemplated, and it is probable that the number of 
these will be considerably augmented as time goes on. Irrigation 
also is becoming a recognised feature of successful farming in many 
parts. Accepting the almost universal testimony that forests are 
conservers and regulators of water-supply, the importance of pro- 
tecting the sources of streams is apparent. The purity of water- 
supply, the prevention of destructive floods and consequent periods 
of drought, and the continuous supply of water-power for mechanical 
purposes are all dependent on the forest covering being maintained 
as Nature provided it. No country in the world has been more 
abundantly supplied by Nature than ours, either with more generous 
forests or more permanent and well-distributed streams for the 
many uses of man, and it behoves us to conserve and renew by 
artificial means these bountiful gifts of Nature for the benefit of 
future generations. ^Esthetic and other reasons could be advanced 
in favour of forest-protection, but probably these would not have so 
much weight as the more pressing demands of a permanent supply 
of timber and water. 
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CHAPTEE II. 



TBEE-8EEDS. 

**jrN growing trees from seed the source of the seeds is very im- 
9^ portant, and it is desirable that they be obtained from healthy 
^^ trees in the prime of life. An unhealthy tree frequently bears 
a heavy crop of seed, which would possibly be chosen by the profes- 
sional collector for sale purposes ; out the would-be planter should 
discard such, although the inducement to gather them may be con- 
siderable. If possible, seed should be had from trees growing in as 
severe a climate as that in which they are intended to be sown. 

The collecting and storing of tree-seeds rarely, except in the case 
of nurserymen, receive sufficient attention The fault is generally 
in gathering them when damp and neglecting to spread them out 
thinly to dry afterwards. Tree-seeds of many species of deciduous 
trees can be obtained in any long-settled district of this colony 
during May and June by merely sweeping them up from under the 
parent tree. Oak (various species). Sycamore, Chestnut, Walnut, 
Birch, &c., may be collected in this manner, while Alder, Ash, 
Bowan, Maple, Beech, Locust, Acacia, and all conifers require to be 
gathered by hand during the months of April, May, and June. 
Elm-seeds ripen much earlier, usually in December and January. 

In regard to most coniferous-tree seeds, it will be found much 
cheaper to obtain supplies from a reliable firm of seedsmen, as there 
is considerable difficulty in extracting the seeds from the cones, and 
if heat is applied there is a danger of the seeds being destroyed in 
the process. The cones of Pinus insignis can be gathered at any 
season, and if these are spread out on a sheet during bright sun- 
shine and kept free from damp most of the cones will open 
sufficiently to release seeds in the space of a few weeks. After the 
cones are opened, a good plan for extracting the seed is to half fill a 
sack with cones and beat it thoroughly with an iron bar, turning 
the bag into a new position at every stroke. This also applies to 
the cones of any species of pine. Seeds of the Cypress family are 
freely produced in this colony, and these can be collected and 
removed from their cones much more cheaply than if purchased. 
A very few days will suffice to extract the seeds from most species 
if they are spread out under cover, and the remainder can be beaten 
out in the same manner as Pinus insignis. 

With the Eucalyptus family this difficulty presents itself : Practi- 
cally all the species ripen their seeds in late spring or early summer, 
generally too late for sowing the same season, unless the seed-cases 
can be artificially heated so as to extract their contents within a 
few weeks. The general practice is to collect Eucalypti-seed about 
the end of the year, and store it in cotton bags suspended to the ceil- 
ing of a dry outhouse until required the following spring, by which 
time there will be few seed-cases that have not cast their contents. 
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To enable purchasers to regulate orders for seeds, the following 
table will show approximately the number of seeds in a bushel or 
pound, and the number that may under ordinary circumstances 
and with a fair sample of seed be expected to germinate. It will be 
noted that a very small proportion of tree-seeds are fertile, especially 
those imported &om Europe and America : — 
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Common Name of Tree. 

Oak, English and Turkey . . 
Oak, Cork (imported) 
Chestnut, Spanish 

Chestnut, Horse 

Walnut, English. . 

Walnut, Amerioan black (imported) 

Hickory (imported) 

Ash, English 

Birch, English . . 

Holly, English • . 



Approximate 

Number of 

Seeds per 

Bushel. 

8,000 
. 12,000 
. 5,000 

4,000 

4,000 

4,000 

6,000 

. 30,000 



20,000 



Average 

Number of 

Seedlings 

produced 

per Bushel. 

6,000 

3,000 

3,000 

(2,000 

to 

V 3,000 

3,000 

1,000 

1,600 

12,000 

6,000 

to 

,20,000* 
10,000 



Locally Gbown Bbeds. 



Alder . . . . • . 

Monterey Cypress (maorocarpa) 
Monterey Pine (insignia) . . 
Lawson's Cypress 
Blue-gum .. .. 






Approximate 
Number of 
Seeds per 
Ounce. 

3,126 
2,900 
1,246 
8,216 
23,000 



Average 
Number of 
Seedlings pro- 
duced from 
an Ounce 
of Seed. 
2,000 
1,860 
960 
6,200 
9,000 



IiiPOBTBD Seeds. 



Spruce Fir 
Larch . . 
Austrian Pine 
Corsican Pine 
Coulter Pine 
Jeffrey Pine 
Weymouth Pine 
Sugar-pine 
Heavy Pine 
Bentham's Pine 
Black Locust 
Douglas Fir 
Hemlock 
Menzies* Spruce 
Red Cedar 
Redwood 



Silver-fir, according to species 



3,260 

1,100 

1,230 

2,100 

63 

340 

1,420 

93 

497 

284 

1,210 

2,870 

8,326 

13,000 

1,010 

2,400 



♦ Very uncertain. 
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These figures must be taken as only approximate, although they are 
compiled from results obtained over several years' trial. One pound 
of Larch has produced over ten thousand plants on more than one 
occasion, and the same quantity of Spruce Fir has yielded twenty 
thousand seedlings. 

For such seeds as Oak and Chestnut almost absolute certainty 
of germination can be reckoned on if they are immersed in water 
for a few minutes prior to sowing, when all the good seeds will sink 
and the bad ones will float. Most varieties of seeds can be tested 
by either cutting them open with a pen-knife or bruising them by 
pressure. The kernel ought to completely fill the cavity of the 
shell ; it should generally be white (except with Ash and Maple, in 
which case it is bluish). Coniferous seeds when bruised should 
leave traces of moisture and emit an odour of turpentine if they 
are of good quality. Another good plan for testing the vitality of 
coniferous seeds is to put a few on the top of a hot range or oven. 
If combustion is slow and silent the seeds are useless, but if they 
spring or turn over and emit a crackling sound it may be safely 
determined that these possess all the properties essential to germi- 
nation. There are many kinds of seed — especially those with a 
hard covering — which it is necessary to steep in water or mix with 
damp sand previous to' sowing. PintLs excelsa, P. strobus, and 
P. Lambertiana, and, in fact, all the varieties having five leaves in a 
bunch should be treated thus. Larch may also be mixed with 
damp sand for a week or ten days prior to sowing with beneficial 
results. All leguminous seeds, such as Kowhai, Laburnum, and 
Robinia should be soaked in hot water previous to sowing. Place 
the seed in a vessel of hot water on the fire until boiling-point is 
reached ; then remove from the fiire and stir briskly at intervals, 
leaving the seed to soak for three or four days. Remove the seeds 
which are floating on the surface of the water and sow these at 
once, being careful not to allow them to become dry. Continue this 
process until all the seeds have swollen sufficiently to rise to the 
surface. Any seeds that do not float within a week may be con- 
sidered useless. This process is, however, unnecessary if the seeds 
are sown immediately they are ripe and are not allowed to dry 
thoroughly. Seed with a fleshy or tough covering — such as 
the Holly, Rowan, Service Tree, Hawthorn, Juniper, and Ash — 
should be mixed with damp sand (in about equal proportions) im- 
mediately they are gathered, and left in the open until the following 
season. Frequent turning is necessary to thoroughly rot the pulpy 
matter. These seeds are generally ripe in June, and if they are 
" pitted" in sand for ten or twelve months and sown in late autumn 
germination will take place about September following. 
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CHAPTEE III. 



THE NURSERY. 

*HE first question to be dealt with is the selection of a site for 
a nursery. It is seldom that the planter has much choice of 
locality, but it may be of some assistance if a few essential 
points are mentioned. Generally speaking, a northern exposure is 
to be preferred, and for this reason : many so-called tender plants 
are capable of withstanding several degrees of frost provided they 
are thawed gradually. If, therefore, the sun has time to make its 
warmth felt before it strikes directly on seedlings Uie danger from 
frost will be greatly reduced. The State nurseries at Tapanui, Star- 
borough, and Rotorua have an approximately northern aspect — at 
least, they are shaded in winter from the early morning sun by hills 
of considerable height — and the lifting of the seedlings by frost is 
practically unknown at these stations. Apart from the question of 
aspect, the site should be fairly sheltered without being shaded. 
The shelter must not, however, be such as would prevent a free 
circulation of air, without which a healthy condition of the soil 
or plants cannot be maintained. The ground should be slightly on 
the incline, to avoid an excess of stagnant moisture, but not too 
much so, as heavy rains will tend to wash out the young seedlings 
whilst germinating. No site should be chosen steeper than 3 ft. of 
fall in one chain in length. The extent will, of course, be regulated 
•according to the wants of the planter. The soil should be only 
moderately rich, free, sandy loam, inclining rather to poorness than 
otherwise. On rich heavy lands young trees will make extremely 
vigorous growth, combining all the elements of success and pro- 
sperity, but if these are transplanted into poor or indifferent soil (as 
is often the case) the results will be disappointing and unsatis- 
factory. On the other hand, if trees are raised on soil of medium 
•quality they will not sicken and sulk if they are afterwards trans- 
ferred to poor land, and should the land of the plantation be better 
in quality than that in which the trees have been raised so much 
the better will be the chance of success. Stiff clay soils should be 
avoided for nursery purposes, especially for growing coniferous 
trees, which are extremely sensitive to excess of moisture during 
the first few years of their growth. Amongst professional nursery- 
men the raising of coniferous trees on stiff clay lands is fre- 
quently practised, but with the usual annual result that thousands 
perish from the disease commonly called '^ damping off." This 
** damping off " only occurs while the plants are growing rapidly 
•during the first year. In such a case the seeds start well, and the 
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geedlings grow vigorously for a short time, or until a spell of damp 
weather sets in, when they die off with great rapidity. Too-frequent 
watering and too-dense shading also tends to weaken the plants and 
render them liable to disease. On the other hand, if the seedlings 
germinate too thinly to cover the ground and protect one another 
they are apt to become spattered with mud, which has a weakening 
effect and induces disease. When poor germination takes place it 
is usual to cover the beds with a thin layer of sand, which not only 
protects the plants from mud-splashing, but prevents the growth of 
moss — a deadly enemy to all seedlings. With most species of deci- 
duous trees the nature of the soil is not of so much importance, as 
they are more vigorous growers than conifers, and are rarely in the 
seed-beds longer than six or eight months. 

The ground intended for seed-beds should be deeply dug (or pre« 
ferably trenched) during the previous autumn, and allowed to pul- 
verise by the action of frost until spring. Care should be taken not 
to bring the bottom " spit " up to the surface, but the soil and sub- 
soil should be evenly mixed. In the process of trenching, all roots,, 
stones, and clods should be removed, and nothing left in the ground 
that will impede either the work of seed-sowing or the subsequent- 
growth of young plants 

Drainage is essential to success on all lands of a retentive 
nature. Most nurserymen prefer to take a crop of potatoes off the 
land intended for seed-sowing, and this practice is certainly to be 
recommended when new land is used for the purpose. The vigorous 
upward growth of yoiing plants and the extent to which they 
develop fibrous roots depends far more on the fine state of pulverisa- 
tion to which the soil has been reduced than on its richness. More- 
over, on this, too, depends the maintenance of a permanent supply of 
moisture by capillary attraction. Deep cultivation is justified by 
the fact that it admits air into the soil, which causes the roots to 
develop rapidly, and, while permitting the infiltration of water, it 
lessens the risk from drought. Other advantages of deep cultivation 
may be mentioned, the chief of which are that stagnant water 
cannot lie within the reach of plant-roots, a relatively higher 
temperature is obtained even in the coldest months, the action of 
frost and extreme heat penetrates to a less depth, while the 
moisture derived from dew is absorbed more freely and parted with 
less readily. A month previous to seed-sowing the ground should be 
made level with a harrow, and the squares and footpaths laid out. 
After this, and before the beds are made, the whole should be 
deeply dug over and the soil reduced to the finest possible state of 
division. The exact time for seed-sowing cannot be laid down with 
any precision, as so much will depend on the locality, as well as the 
season experienced. From September in the north to October in 
the south may be regarded as the most suitable time for coniferous 
and other small seeds * while deciduous- tree seeds, such as Oak, 
Sycamore, Chestnut, Walnut, &c., should be sown as soon aa 
gathered in the autumn. 
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In laying off the seed-beds it is desirabliB that they ran as nearly 
north and south as possible, so that the sun may snine equally on 
both sides. 

In but few parts of New Zealand can coniferous seedlings be 
raised without some protection from the sun, and also from the 
ravages of birds. On the west coast of the South Island, southern 
Otago, and Southland, where there is a heavy rainfall, shading can 
be dispensed with, but on account of small birds wire netting is 
indispensable. Various devices have been resorted to as seed-bed 
protections on which to stretch the netting and shading material. 
. Plates 5 and 6 will convey some idea of these structures. These 
seed-frames are made either 3 ft. or 6 ft. in width, and 18 ft. in 
length — probably those 3 ft. wide will be found the most convenient. 
They consist of two 18 ft. lengths 6 in. by 2 in., or 6 in. by IJin., 
timber placed on edge, with four or more f in. round iron bars tightly 
driven into the timber at equal distances 2 in. from the top edge. 
Another rather expensive but more satisfactory method of connect- 
ing these timbers is to use ^in. or fin. piping, with a flange on 
both ends, in which three or more holes are drilled for screws or 
bolts for fixing to the timber. On each end can be nailed a piece of 
board or two pieces of l^in. by }in. angle iron, and the whole 
■covered with wire netting. Where birds are troublesome the 
netting should be either ^ in. or f in. m^sh, as, if larger, the birds 
will get their heads through and pick off the seedlings as they 
germinate. If shading is used to protect them from the sun, any 
mesh of netting can be used, as it is merely a support to the scrim 
•or other shading material. For shading, ordinary paper hangers' 
scrim (No. or No. 1) will be found the cheapest and most effective 
material, as it affords just sufficient protection from the sun, and at 
the same time permits the rain to percolate to the seed-beds. The 
price varies from 3d. to 4d. per yard of 72 in. in width. The scrim 
should be fixed on to the woodwork on top of the wire netting 
(which can be stapled on permanently) with ^ in. tacks and pieces 
of cork, or squares of linoleum, to prevent tearing by heavy winds. 
When it is necessary to weed the seedlings or hoe the spaces 
between the beds the frames can be tilted up, either on their side or 
•end, and a strut put in to keep them in position. (See Plate 6.) 
The material necessary for one of the frames can be purchased for 
^about 10s. or 12s., and an^ handy man can easily put them together. 
In extremely hot localities it is advisable to use seed-frames as 
illustrated on Plate 6, as the intense heat tends to cause the plants 
to wither and " damp off." These frames are merely bows of hoop 
iron on hips of ordinary standard iron, exactly 6 ft. in length, and 
.connected with longitudinal bars of iron or wood to keep them in 
place. These bows "(or hips) should be cut 6 ft. long before bending, 
vso that a full width of scrim can be put over the frame and tacked 
to each side of the woodwork. 

In preparing the ground finally for seed - sowing, the whole 
: should be made moderately even and raked smooth by the work- 
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man whilst standing on the narrow paths between the beds. 
Tramping the ground should be avoided, as it will cause uneven 
sinking. No work should be attempted unless the ground is practi- 
cally dust-dry : even the slightest moisture which would tend to 
cau^e the soil to adhere to the tools is objectionable. If a rain- 
shower comes on this work must at once cease or failure will be 
the result. It is unnecessary to enter into the question of why the 
seed-beds should only be worked ** dust-dry," but if any one is 
sceptical and wants to experiment at the cost of his crop of trees 
let him try seed-sowing on damp ground during showery weather. 

The amateur forester may be 'curious to know why the young 
seedlings in a nursery are grown in comparatively narrow rows and 
not covering the whole width of the seed-beds. The reason can 
best be explained by reference to Plate 9, where two spades are 
shown sunk into the ground on either side of a bed of seedlings and 
practically meeting below. When the autumn growth is complete 
— say, in April or May — what is technically called ** wrenching" is- 
resorted to. The workmen press their spades into the ground and 
exert sufficient pressure on the handles to raise up the whole of the 
seedlings. This cuts or breaks the extremities of the tender roots, 
and prevents further growth vertically. Within a few weeks after 
** wrenching " numerous fibres are produced in all directions from 
the severed roots, and in place of, as formerly, a few straight tap- 
roots, there will be a mass of short fibrous tissue. It would be 
practically impossible to transplant younc; seedlings successfully 
unless they were previously '* wrenched" in the manner stated^ 
The spaces left between the narrow beds are therefore for the pur- 
pose of inserting the spade, and also for allowing the workmen to 
tramp the soil firm after the operation. 

The laymg-out of these beds in a workmanlike manner is fre- 
quently a matter of difficulty, while valuable time is lost in measur- 
ing and fixing the necessary lines. The writer has devised and 
adopted in the State nurseries the roller method of seed-sowing, 
and it is believed that this is the only country where such a system 
is in use. Beference to Plates 3 and 7 will serve to illustrate the 
method of working. In Plates 3 and 7 the darkened portions of the 
roller are fin. diameter larger than the lighter portions, which 
form a series of depressions f in. deeper than the rest of the bed. 
These depressions are about 12 in. in width, and the spaces between 
them may vary from 4 in. to Gin. After the seed-bed has been 
thoroughly raked even, a line is put down on one side from end to 
end, as, a guide to the edge of the roller. This is merely to ensure 
the beds being moderately straight, so as to allow of 4)he seed-frame 
covering only a certain defined width — i.e., to within about an inch 
beyond the two outside beds. The roller (which is merely a wooden 
cylinder from Gin. to 12 in. in diameter) is then taken over the 
ground as shown in Plate 7. When the farther end of the bed 
is reached the handle is simply reversed, and in front of the roller 
seed-sowing is commenced, followed up by the roller, which 
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presses the seeds into the ground to an even depth, and thus m- 
snres their resting on a firm bed — a most essential point, whtoh 
should be borne in mind when sowing any variety of tree-seeds* 
Following the roller, two men are engaged covering the seed by hand 
with soil previously sifted through a ^in. wire-netting soreen. The 
covering-soil (which should be free of weed-seeds) is comprised of 
two parts ordinary garden-soil and one part each of sand and burmt* 
earth. This mixture does not " cake " readily, and keeps con- 
tinually in an open porous state (if used dry), thus enabling the 
tender seedlings to push their seed-leaves through the ground with 
facility. When the covering is completed the seed-frames are 
placed in position and covered with scrim as before described. It 
is necessary to sink the wooden sides of the seed-frames into 
the ground fully an inch or more, otherwise during strong winds 
there will be a continual draught blowing across the seed-bed. If 
ihe frame be merely put in its place it will leave sufficient impres- 
sion to enable a slight hollow to be thrown out by the spade, and 
the frame can afterwards be replaced to its proper depth. Should 
the seed sown be previously soaked, or mixed with damp sand,. 
it will be necessary to keep the beds moist until germination takes 
place. This is best performed with a watering-can with a fine rose, 
or witb a hose. Care should be taken not to allow an excess- 
of water at one time, in case the soil should be washed off the 
seeds. It is a good plan to make two or more slight applications 
rather than a single heavy one, and it will be found that the scrim 
shading allows the water to percolate much more evenly than 
by direct application. 

There are very few seeds which cannot be raised successfully by 
following the methods above described — even the finest eucaljrp- 
tus-seed, which is so minute that many hundreds would lie on the 
surface of a shilling. In dealing with these minute seeds extreme 
care is necessary to prevent deep sowing. Much more oare is also 
necessary in preparing the seed-beds, which should reoeive an 
application of sifted soil prior to the formation of the beds by the 
roller. Practically no covering need be applied to some of the very 
small eucalyptus-seed and English birch. The mere passing of the 
roller over the beds to ensure firm contact with the soil will 
generally be sufficient. Sometimes in very windy locaUties it may 
be advisable to dust on (by hand) just sufficient soil to screen the 
seeds from view. Perhaps there are more failures attributable to 
too-deep covering of seeds than to any other cause. In general, 
the more thinly seeds are covered (consistent with their receiving a 
sufficient supply of moisture) the better their growth, but as a rule 
all seeds are sown unnecessarily deep. In the majority of cases a 
safe guide is to cover seed to a depth oi about double its diameter, 
which in the case of some of the eucalypti and birch means 
practically nil. 

The roller system of seed-sowing is equally applicable to the 
more easily grown deciduous trees, but as these are (or should be) 
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sown in early winter they will not require the protection of seed- 
frames. For those who wish to raise only a few thousand seedlings 
annually the cost of a properly made roller would be an expensive 
item. Practically the same result can be obtained by using one or 
more planks 18 ft. long, Sin. wide, and l^in. or 2 in. thick. (See 
Plate 4.) When the seed-bed has been thoroughly prepared put a 
plank down 2 in. from one side and walk along it once or twice, or 
beat it here and there with a heavy rammer. This will leave 
sufficient depressions and defined lines in which to sow the seeds. 
Bepeat the operation twice, but the second and third times leave 
4 in. between the depressions. This will give three beds, each 
of Sin. in width, two blanks for inserting the spade when '' wrench- 
ing," and 2 in. of space next each side of the frames — ^in all, 36 in. 
wide. When the seeds are sown replace the plank carefully over 
the bed, and tramp or beat as before, which operation will firm the 
ground and ensure the seeds having perfect contact with the soil. 

It is a very difficult matter to explain exactly how thickly tree- 
seeds should be sown. As previously mentioned, a large proportion 
of these are usually bad, and it is necessary, therefore, to sow them 
very closely together, so that the seedlings will cover the ground and 
shelter one another during the winter. Probably the best method 
of illustrating what is actually the correct thickness for sowing is to 
take a sieve of a size that will just allow four seeds of the variety 
being dealt with to pass throu&:h its meshes easily. Lay the sieve 
on the ground, and imagine that for each square seen a single seed 
must be sown. Comparatively small seeds, such as Spruce Fir, 
Larch, Menzies' Spruce, and Alder, may be safely sown by using a 
^ in. -mesh sieve, which size will just allow four seeds to go through 
together. This will be at the rate of sixteen seeds to every square 
inch if one seed is sown in the centre of each square, and, as more 
than 40 per cent, of germination is improbable, this will allow 
ample space for the seedlings to develop until fit for transplanting. 
The same principle will apply to all other seeds dealt with up to 
the size of walnuts, four of which will pass through a 2 in. sieve, 
which means that each seed requires 4 square inches of space. 
For Abies Douglasii and similar-sized seeds a sieve of f in. size will 
be found suitable, and for seeds of Austrian and other pines a i in. 
sieve. should be used. It is not meant that sieves should be actually 
used to distribute the seeds evenly, but the appearance of the 
squares will convey an approximate idea of the required thickness 
the seeds should be sown. 

The raising of small lots of costly seeds can be successfully 
accomplished by sowing them in shallow boxes, whisky, brandy, 
or wine cases being the most convenient for the purpose. The lid 
8(hould be removed^ and several holes made in the bottom with an 
auger to allow of surplus water escaping. A layer of coarse gravel 
about 2 in. deep is then placed in the bottom and covered with 
sphagnum moss or decayed turf to prevent the fine soil from being 
washed down amongst the drainage. The box is then filled up to 
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vrithia an inch of the top with dry sifted soil, and well firmed. In 
sowing the seeds, mark off equal spaces — say, 2 in. apart — on each 
side of the box, and, with a portion of the lid between these, 
mark a series of depressions to a depth depending on the size 
of the seed dealt with. In these depressions sow the seeds and 
cover them to the surface-level. If the seeds are minute great care is 
necessary to prevent them being washed out whilst watering, and, 
to obviate this, the box should be sunk into water about two-thirds 
its depth, and allowed to soak for an hour or so, when the whole 
contents will be thoroughly saturated. Eepeat this operation when 
the soil becomes dry, and keep the box in a sheltered and partially 
shaded position until the young seedlings are ready for their first 
transplanting. Where fowls or small birds are troublesome a piece 
of fine- meshed wire netting stretched over the top of the box will 
prevent damage. 
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TRANSPLANTING YOUNG TREES. 

^HE taking-up and storing of the seedlings previous to trans^ 
plantation requires the utmost care, especially in regard to 
their tender roots, which should be carefully protected from 
the sun and from drying winds. The best tool for lifting seedlings 
is a stout five- or six-pronged potato-fork. This should be inserted 
a few inches from the outside line of seedlings and thrust to its full 
depth in a slanting direction, so that when the opposite side is 
similarly treated the points of the prongs will practically meet in 
the centre of the seed-beds. .It will be found more convenient and 
the work will be more easily done if two hands are employed during 
the process of raising. The seedlings should now be carefully lifted 
by hand, placed in shallow boxes, and brought indoors to be 
separated, sized, counted, and the extreme points of their long roots 
removed with a pair of sheep-shears. A mixture of equal parts of 
cow-manure and garden-soil should then be prepared in a tub or 
other shallow vessel and sufficient water added to make a fairly 
fluid paste. Then take a small handful of seedlings and dip their 
roots into this puddle in such a way that all are equally coated over 
with a fine layer of mud. The plants should now be removed to a 
vacant corner of the nursery, and, a trench having been opened 
with the spade, they should be laid thinly against its sloping side 
and their roots at once covered with fine soil. From these trenches 
they can be removed as required for transplanting. 

It will be found that in every crop of seedlings the size of the 
plants will vary considerably, and it is recommended that the plants 
should be divided into two sizes — the larger ones for '* lining out " 



16 TRBE-CULTURE IN NBW ZEALAND. 

in norflery rows and the smaller ones for "lining in" closely. If 
the whole crop is lined oat, many of the smaller plants will not be 
saffioiently advanced to admit of their being transferred to the 
plantation with the larger size, and these will require another 
season in the nursery to bring them up to the required height. It 
is usual, therefore, to keep all the small-sized plants separate and 
line them in closely until the next planting season, when they will 
have attained sufficient growth to be lined out with the stronger 
seedlings of the following year's crop. 

The object of transplantation is to encourage the formation of 
fibrous rootlets, without which most species of trees cannot bsi 
trajisferred to the plantation with any degree of success. 

Whether transplanting should take place during the autumn 
or spring, this will depend entirely upon the local conditions. 
Where the thermometer falls to 8° or 10° below freezing-point (24° 
or 22° Fahr.) transplanting should be deferred until spring, other- 
wise the expansion and contraction of the soil by frost will throw 
out the young plants. Vigorous-growing deciduous trees, such as 
Oak, Ash, Elm, Poplar, Chestnut, Walnut, Ac, can, however, be 
transplanted during the autumn, provided they are at least 12 in. in 
height and the locality is not liable to extreme frosts. Undoubtedly 
autumn transplanting is preferable to spring if the conditions are 
favourable, as the alternation of frost and rain which characterizes 
the season at the period of cessation of growth produces complete 
contact between roots and soil. Where large numbers of trees are 
being dealt with frequent interruption may be looked for on account 
of the state of the weather, and it may be found necessary to divide 
the work between the two seasons, the larger and more vigorous 
seedlings being transplanted during the autumn, the smaller and 
less sturdy seedlings during the spring. 

The land intended for transplants should be thoroughly prepared 
in the same manner as recommended lor seed-beds, as deep cultiva- 
tion and drainage are essential to the future success of the plants. 
It should be rough-ridged for some months previous to use in order 
to expose it to atmospheric influences, more especially when it is 
intended to plant during the spring. 

The following is the method adopted in transplanting : A trench 
is Opened up at one side of the ground with the spade and the 
material removed to the opposite side where it is assumed the 
planting will finish, so that in the process of digging there will be 
sufficient soil to refill the trench when the final row of trees is com- 
pleted. Two or more " spits " of soil are then dug into the trench 
until a width of 15 in. is reached, and the whole made even by 
manure-drags or wide-toothed rakes. A garden-line or thin wire 
(No. 14 gauge) is then stretched from end to end at 10 in. from the 
starting-point and 5 in. from the edge of the newly dug ground. 
Each planter should be provided with a small bag suspended in 
front by a shoulder-strap in which to carry a supply of plants. To 
make the necessary opening for the reception of each plant a brick- 
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layer's trowel i8 thrust into the ground on the side of the line 
whilst the planter is standing in the trench. The handle of the 
trowel is then drawn forward sufficiently far to make the required 
space for the plant, which is then inserted against the vertical side 
and close to the line. The trowel is then withdrawn, and a gentle 
pressure of the foot will close up and replace the soil in contact 
with the plant. Plate 10 shows this work in progress. The dis- 
tance from plant to plant is regulated by the size of seedlings dealt 
with and the time it is intended they should remain in the nursery- 
lines. From 4 in. to Gin. between the plants and from 10 in. to 
12 in. between the rows will be found suitable for most seedling- 
trees. When a line of plants is completed another 10 in. of soil 
should be dug up against the line and the work continued as above 
described. When the lines are two or more chains in length it will 
be found advantageous to use the plough for turning over the soil 
against the plants, and in such a case two lines should be kept 
going at once, so that while the planters are engaged in planting 
one line the plough is turning over one or more furrows against the 
other line. If the ground is in good order there will be very little 
more time occupied in rough levelling after the plough than if the 
same work had been done with a spade. 

** Lining in " is performed in exactly the same manner as lining 
out, except that the plants (being smaller) are placed almost touch- 
ing each other in the lines, and the spaces between the lines are 
usually closer — say, 4 in. to 6 in. (See Plate 21.) 

Transplanting should not be carried on while frost is in the 
ground, or during heavy winds, or while the soil is so moist that it 
adheres to the tools. After the first shower following transplanting 
the whole of the ** break" of transplants should be hoed with a 
Dutch hoe, thus settling the soil around the plants and preventing 
** caking." This operation should be frequently performed in bright 
dry weather throughout the growing season, and at the same time 
all weeds which cannot be reached by the hoe must be removed by 
hand. The Planet Junior hoes are excellent tools for this work if 
they are fitted up to straddle the rows, with two or three narrow 
teeth on either side of the row. These teeth leave the land in 
small ridges, a condition which is preferable to the smooth surface 
left by the Dutch hoe. In addition to doing good work, these tools 
are immense labour-savers when properly understood and worked 
with judgment. A man at the handles and a lad in front pulling by 
a cord and crossbar will do more and better work than six men with 
hand-hoes. If the lad walks with a foot on each side of the plants 
and the man follows in the nefxt row between the plants there will be 
no footmarks left to disfigure the work or consolidate the soil after 
being loosened by the hoe-teeth. 

Very few species of conifers will grow to sufficient size during 
the first season for transplanting into nursery-lines, although, if the 
seeds are sown early and a favourable season follows, some indi- 
vidual plants may reach the required standard — say, 3 in. to 4 in. in 
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height. These plants should be carefully taken out from amongst 
their smaller neighbours about a month after wrenching, and 
''heeled-in" in readiness for lining out. Firs, Spruce, and most 
species of Pines will require to stand until the second season before 
being transplanted. The following trees, being comparatively fast 
growers, may be expected to attain the required height for trans- 
plantation during the first season, or from six to seven months 
from date of seed-sowing : Pintis Austridca, P. Benthamiana, P. 
radiatat P. Canariensis, P. halepensU, P. Goulterii, Sequoia semper- 
virenSf Eucalypti, Oaks, Ash, Beech, Chestnuts, Maples, Catalpa, 
and probably one-half of Larch, as the growth of a bed of this tree 
may vary in height from i in. to 6 in. 

Considerable care will require tp be exercised in dealing with 
poor-rooting trees, such as the Corsican and Maritime Pines and 
P. Sahinianay as these species develop a strong tap-root with very 
few lateral fibres. The Corsican Pine — which is probably the 
fastest-growing and most valuable of all the pines to plant as a 
timber-producer for quick returns — is exceedingly diflScult to trans- 
plant successfully. As the result of a good many years' practical 
experience in dealing with this tree in large numbers, the writer is 
convinced that failure is principally due to planting whilst the 
ground is cold and wet. An essential condition for success is to 
transplant this species before growth is actually completed in the 
autumn, or late in spring just as the new growth commences. One 
or even two severe wrenchings, and special care in lifting and 
planting, will also be conducive to comparative success. 

As the production of a heavy crop of vigorous seedlings must 
necessarily lessen the productiveness of the soil, and since a suf- 
ficient degree of fertility cannot be maintained unless the mineral 
constituents are restored, manuring becomes imperative. A good 
heavy coat of farmyard manure should be applied to the seed-bed 
land immediately after a crop has been removed. A crop of clover, 
tares, or other leguminous plants should then be sown, to assist in 
decomposing the crude matter. When the crop reaches about a 
foot in height the whole should be dug in deeply, and the ground 
left in as rough a state as possible during the following autumn 
and winter, by the end of which time it will again be in excellent 
condition for raising another crop of seedlings. 

Lifting Nurseby-grown Trees. 

In lifting trees from nursery-lines in readiness for permanent 
planting considerable care is necessary to prevent mutilation of the 
roots. A trench should be opened as near as possible to the outside 
row of trees without disturbing the roots. Three hands are neces- 
sary to do this work successfully and quickly, so that the roots 
shall be exposed to the air for as short a time as possible. Two 
men insert their spades vertically behind each tree, while the third 
grasps the stem and directs the spadesmen where and when to 
exert pressure. The trees can be kept under the artn until about 
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fifty are lifted, when they should be *' sleughed " or " heeled-in " 
antilthe whole ''break'' is dealt with. The trees should then be 
removed under cover, and sized. Any long straggling or bruised 
roots should be cut off clean, and the whole then puddled and 
heeled-in or despatched to the plantations. Small-sized trees 
should be kept separate for lining out for another season. 

When packing trees for transport they should be tied in bundles of 
fifty, and packed into the vehicle with the roots towards the centre, 
in order to keep them moist. Arriving at the plantation (where 
trenches should be in readiness for their reception) they must be 
carefully heeled-in, and well watered if the soil is dry. Should 
they require to remain for any length of time in the trenches before 
being permanently planted, the bundles should be loosened and the 
trees spread out thinly against one side of the trench. 

Time to Plant. 

Generally, the best seasons for planting are autumn and early 
spring. Much will depend, however, on the nature of the soil and 
the situation. Land that remains wet throughout the winter, 
which would be apt to throw out the plants by swelling with frost, 
can only be dealt with in spring. Light lands which are liable to 
be parched by the heat of summer should, of course, be planted 
from the fall of the leaf on towards midwinter. Everything, how- 
ever, depends on the weather and the forwardness of the season in 
different years. The magnitude of intended operations may make 
it necessary to begin earlier and continue later than otherwise 
might have been done. On most of the Government plantations 
tree-planting is in operation from May till October, and, except 
amongst certain species, there is no apparent difference discernible 
during the following summer to enable it to be decided whether 
autumn, winter, or spring planting succeeded best. When such 
large numbers of trees are dealt with it would be impossible to 
complete the work at any particular season unless a very large 
number of hands were employed, which is impracticable, owing to 
the scarcity of labour in country districts available for a short 
season only, and undesirable, as it would necessitate the employ- 
ment of men who have not the necessary knowledge of the work. 
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CHAPTER V. 




TREE-PLANTING IN OPERATION. 
Preparation of the Land. 

ITH regard to this work much difference of opinion exists. 
Many assert that thorough previous cultivation is impera- 
tive for successful results, while others maintain that such 
an expensive procedure does not compensate for the increased out- 
lay. Where tolerahly level ploughable land is being dealt with 
(especially in dry situations) it is a good plan to plough and crop 
the proposed plantation with turnips for one or two seasons prior 
to planting, as the soil in pits opened on the bare turf shrinks to 
such an extent that the trees frequently perish through extreme 
drought, or become stunted or thrown out of the ground in winter 
through excessive moisture and subsequent freezing, owing to the 
pits being dug to a lower level than the surrounding soil. On 
steep, broken lands, however, where cultivation is impossible no 
previous preparation of the soil is necessary for tree-planting; 
indeed, such work is out of the question where large areas are 
being dealt with, owing to financial considerations. The cultivation 
of land to the depth of 9 in. or 10 in. can only be of temporary 
assistance during the first year or two, as tree-roots penetrate too 
deeply to be permanently benefited by the preparation of the 
surface-soil. 

Draining, however, is essential to success, and all springs and 
moist places should be tapped and prevented from soaking into and 
spreading over lower lands. The depth to which these should be 
opened will altogether depend on the nature of the subsoil. They 
should be at least 3 ft. deep, and double the width at the top com- 
pared with the bottom, so as to give a good batter to the sides and 
prevent slips from falling in and obstructing the water-fiow. It is 
an easy matter, when the tree-pits are opened, to determine 
whether land intended for plantation purposes requii:es draining or 
not. Should water stand in the pits for more than two or three 
days after rain has ceased, then the land must be drained if success 
is to be looked for. The distance apart that it is necessary to open 
drains will also depend on the nature of the soil. In laying out 
drains it should be the aim of the planter to construct them 
diagonally across a slope rather than parallel with it, as steep 
gradients will tend to wash away valuable soil, as well as cause 
erosion and subsequent blocking of the lower levels by dSbris. 
Where drains cross fence-lines, swing gates constructed of light 
iron rods set vertically to the flow of water should be provided. If 
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these are huDg to swing there will be less risk of choking than if 
fixed rigidly. 

A most necessary provision in all plantations is the construction 
of roads and pack-tracks, in order to give easy access to all por- 
tions of the area, both at the time of planting and later on for 
the removal of thinnings and the mature crop. Main roads should 
ba at least 12 ft. in width, formed in the centre of one-chain- wide 
fire-belts — another indispensable provision. About 6fc. or 8 ft. will 
be ample width to allow for pack or bridle tracks for the purposes 
of inspection and hauling out thinnings by sledge. The location of 
fire-belts, roads, and tracks should necessarily be determined before 
planting is commenced. On level ground parallel roads are prac- 
ticable, but on broken, hilly country the natural conformation must 
be considered in order to obtain easy gradients. It will be found 
that fire-belts (with a 12 ft. road in the centre) are most effective if 
located on leading ridges, thus dividing one portion of the area from 
another, and so lessening the risk of fire spreading over the whole 
area. 

Where scrub, flax, and other coarse herbage exists, cutting, 
clearing, and burning will be necessary before pitting can be pro- 
ceeded with. On tussock or fern land, however, burning-off should 
be deferred until just prior to planting, as if this work is done in the 
autumn or early winter there will result a strong growth during the 
ensuing spring, which will require keeping down so as to prevent 
the smothering of young trees. If, however, burning is done just 
as the fern or grass is making young growth in spring it will receive 
a much greater check, and the trees will keep the lead. On heavy, 
moist lands burning may be impossible, and the reap-hook will be 
required to prevent too strong a growth of herbage. It is not 
advisable to keep the ground actually bare of all growth, as the pre- 
sence of some slight covering affords shelter and conserves moisture, 
to the benefit of the growing plants. 

In regard to fencing, little need be said, as most farmers will 
know considerably more about such matters than the writer. 
Needless to say, stock should be kept out of all planted areas, 
otherwise the branches on the outside edges of the plantation 
(which should be carefully preserved) will be eaten down, and every 
wind will blow through the plantation like a funnel. The trampling 
of forest lands by stock during wet weather cakes the surface and 
prevents the rains from penetrating into the soil, thus wasting much- 
needed moisture. Further, many trees have their roots practically 
on the surface, and irreparable damage will be caused to these by 
the hoofs of animals. 

The seasons best adapted for tree-planting have been mentioned 
in a previous chapter. When autumn planting is decided on, 
it should be borne in mind that with many deciduous trees we 
cannoc wait for the fall of the leaf as an indication that growth is 
complete and that planting should be commenced. With the oak, 
for instance (which is very late in losing its leaves in the autumn), 
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planting may proceed when the branches have ceased to grow, the 
buds for the following season have formed, and the wood has a firm, 
ripened appearance^ Ash, Sycamore, Elm, Birch, and most deci- 
duous trees can also be planted just when the change of colour from 
green to yellow or brown appears, which may be a month or more 
before the leaf actually falls. 

There are three methods usually adopted in the planting * of 
forest-trees — notching, grubber-pits, and ordinary pitting. The 
first- mentioned system is largely adopted in Europe on thin, heathy 
lands, but is only applicable with very small plants and where the 
nature of the ground is suitable. 

There is a considerable advantage gained with regard to cost of 
planting by the notch system, but many more failures are probable 
than by either grubber or ordinary pits. Planting by this system is 
usually performed by a man and a boy. The man makes two deep 
cuts in the turf, crossing at right angles where the plant is to be put ; 
he then inserts his spade across one of the ends of the cross formed 
and prizes the handle downwards, which causes the cross to open. 
The boy now inserts a plant to the proper depth, the spade is with- 
drawn and the turf closes up around the plant, and a firm trampling 
completes the operation. This method is usually employed in 
planting Spruce on thin, moist lands where ordinary pitting is 
impracticable. 

Pitting with the grubber-pick (which is an ordinary mattock with 
a pick on the reverse end instead of a short axe^ is done by removing 
a thin layer of turf and loosening up the grouna to the full depth of 
the pick. This system is applicable to all steep, rocky, or gravelly 
lands where ordinary pitting would be impossible. These pits 
usually cost £1 per thousand. Planting is done with a rabbiter's 
hoe by driving it into the loosened soil to full depth and then 
drawing it forward sufl&ciently to make room for the plant, which is 
inserted behind the hoe ; the hoe is withdrawn, and a good firm 
tramping of the soil completes the work. This method is, of course, 
only applicable when dealing with plants whose roots are not longer 
than the blade of the hoe. Larch and pines can be planted very 
cheaply and at the same time satisfactorily by this system. 

Ordinary pits are made with Black's No. 2 or No. 3 spades, which 
make a hole nearly 8 in. square and 10 in. deep. The shape of these 
will be seen on reference to Plate 15. It will be observed that the 
tree is placed hard against the upright wall of the pit, and not spread 
out, as in the old system recommended by such writers on forestry 
as Grigor, Brown, and others, who were most particular in pointing 
out that a tree should be set in the centre of a pit or hole and have 
its roots well spread. The effect of rain and wind on a tree planted 
by this system can be seen in Plate 16. 

Plants lifted with a ball of soil must necessarily be placed in the 
centre of a hole, but all trees with naked roots should be planted 
hard against the solid ground, as shown in Plate 15, and there will 
be much less risk of failure than under the old system, whereby a 
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tree was constantly blown about from one side to the other in loose 
soil. One important point to be remembered in digging pits is to 
open them with the upright or back wall away from or opposite 
to the prevailing wind, so that the trees will have solid ground to 
support them until root- growth takes place and maintains them 
in an erect position. Another advantage in planting in the manner 
recommended may be pointed out — viz., that the trees will root 
much more freely on the side on which support is most needed, 
owing to the loose open soil being on the windward side. This is of 
considerable benefit in supporting the tree during the first year or 
two against heavy winds. 

In marking out the spots for pits several methods are adopted. 
On fairly level land and across the faces of slopes a line can be use(i, 
with coloured cotton or knots at the distance apart it is decided the 
pits are to be made — say, 4 ft. This system, however, is not applicable 
to steep broken land, as, if the line is put down on a hillside having a 
slope of 46°, the spaces would be barely 3 ft. apart, measured on the 
level. On such lands a measuring-stick, cut to the same length as 
the distance between the pits, is used. This is held level while 
marking one row of holes only by a slight cut with a spade. This 
row of pits is then opened as a guide for further marking of holes 
lengthwise. In order to keep the next and succeeding rows of pits 
parallel to and at equal distances from the first row several flags on 
standards are set up at right angles. Three or more sets of these 
flags will be required, placed two, three, or more chains apart, so 
that the workman can always keep two sights in front of him as a 
guide for direction. The second row of pits is then marked out — 
not opposite the pits in the first row, but midway between them. 
The third row will then be opposite the first row, and the fourth row 
opposite or at right angles to the second, and so on ; in other words, 
in triangular order. Should any difficulty be found in marking out 
the pits in this form, it is a convenient method to mark out and dig 
pits in every second line, and afterwards dig a row of pits in the 
rectangle formed by four pits. The special advantage of the 
triangular order of planting is that every tree is surrounded by six 
of its neighbours at equal distances from each other, or, combining 
six of these triangles, each tree is in the centre of a hexagon. (See 
sketch 17.) When trees are thus planted there is much less proba- 
bility of side branches being developed, as each tree is crowded 
evenly all round; whereas by planting in squares each tree has 
four trees at equaJ distances from it and four trees at nearly one- 
half the distance. (See sketch.) 

Where the land is of a harsh stiff nature the pits for trees should 
be opened some months before planting is commenced, to allow the 
earth which has been removed to be exposed to the mellowing in- 
fluences of frost and rain, thus reducing it to a fine powder, the 
result of which will be beneficial to the trees and a saving in time 
during planting. Should the land be covered with a strong sole of 
grass, it will be necessary to remove a thin turf where the hole is to 
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be opened and for a space of several inches surrounding it, so that 
the tree will not be liable to be choked, and also to allow of the soil 
taken out of the pit being put on a clear space in order that it can 
be lifted cleanly and expeditiously at the time of planting. It is 
also of importance that the soil taken out of the pit be placed in 
front of or opposite to the perpendicular back wall, as by so doing it 
is then in a convenient position to be replaced. (See Plate 15.) 

The proper method of planting is also illustrated in this plate. 
In some cases a lad carries the plants and holds the trees in posi- 
tion for two men, and as soon as the whole of the soil is filled into 
the pits the lad leaves the tree and places another in position for 
the second man while the first is firmly tramping the soil. When 
the soil is dry tramping cannot be overdone ; but when it is inclined 
to be moist a gentle pressure of the foot will be sufficient, leaving 
the final tramping until the soil is thoroughly dry. Care should be 
taken that only one plant is brought out of the bag at a time, other- 
wise there is risk of failure through the roots becoming dry. Any 
long straggling roots which extend beyond the depth of • the pit 
should be trimmed off before leaving the nursery, as roots forced 
into a pit in a cramped position necessarily retain that form as long 
as the tree lives. 

On the outer edges of all exposed plantations two or more rows 
of dense-growing trees should be planted, in order to afford shelter 
to the more valuable trees within. Pinus Austriaca, Pimis muticata, 
and Spruce Fir are well adapted for this purpose. (See Plate 26.) 
It may be necessary to remove every alternate tree in these outer 
rows when crowding takes place, so that space for branch-develop- 
ment is afforded and every inducement given to maintain density of 
foliage to the ground. 

• ■ 

Distance between Trees in Planting. 

Perhaps there is no more difficult subject connected with 
forestry than defining the correct intervals at which trees should be 
planted. This is especially so in a new country like New Zealand, 
where np artificial forests have as yet even half-matured to serve as 
a guide. The conditions of soil, climate, and aspect are generally 
so different here from those of the older countries of Europe that we 
cannot altogether be guided by the results of experience gained in 
the Northern Hemisphere, and yet to a certain extent we must 
look to the Old World and judge the results attained by close or 
wide planting, on poor, medium, and rich soils, in varying situations 
and widely different aspects, before we are able to arrive • at an 
intelligent conclusion on the subject. That Great Britain has for 
hundreds of years erred on the side of too wide planting, too heavy 
thinning, and consequently the production of knotty and worthless 
timber, is an established fact, but happily there are now signs of 
conforming with the more advanced views of other nations which 
have for hundreds of years adopted Nature's method as their guide 
in timber-production. The older schools of British forestry advo- 



TREB-PLANTING IN OPERATION. 25 

cated planting only as many trees on an acre as the German 
forester would leave after the first thinning, in thirty or forty years 
from the time of planting. Mr. John Simpson, of Sheffield, was the 
pioneer of the new forestry (as it is termed) in Britain, and is also 
the author of a work known by that name. This book (published 
in 1900) is a clear and concise treatise on the Continental methods 
of sylviculture applicable to Great Britain, and is well worthy of 
careful perusal by students of forestry. 

In all natural forests regeneration occurs by means of patches 
of seedlings springing up in gaps formed by the falling of old or 
dead trees. The individual plants in these groups are not of the 
same age, are frequently of various species, and are excessively 
thick and crowded. Those first in the field will stand the best 
chance of success, but even the biggest and strongest will be 
obhged to struggle with their numerous lesser neighbours, and in so 
doing will lose their side branches in early youth. This struggle for 
existence and '' the survival of the fittest '' goes on for all time, and 
it is by this means that long, clean- boled timber is produced by 
Nature. Nature, however, is wasteful in her methods, which are 
characterized by extreme lavishness in her system of reafforesta- 
tion, and probably not one seedling in a thousand reaches maturity. 
Advanced sylviculture copies Nature as nearly as possible in her 
system of dense crowding during early youth, and reduces waste 
and time to a minimum. The commonly accepted belief is that if a 
young plantation is allowed to become crowded and the branches die 
off the trees are ruined beyond recovery, whereas this density and 
crowding to prevent the formation of branches and the development 
of the main stem in height-growth is precisely what the forester 
aims at. Unless the killing-off or suppression of side branches 
takes place before the main stem has attained a diameter of only a 
few inches, rough, knotty, and unmarketable timber will be the 
result, and no amount of skill can remedy this defect. The scepti- 
cal have only to attempt to split the trunk of a well-branched 
Gupressus macrocarpa to be convinced that each branch from the 
main stem means a knot in the trunk. In Germany, where forestry 
is probably better understood than in any other country, young 
trees are planted as close as 2 ft. apart (10,980 per acre) in exposed 
positions, and never wider than 4 ft. apart (2,722 trees per acre) on 
low-lying moderately rich soils. The aim is to cover the ground as 
quickly as possible and secure density overhead, or an uninterrupted 
canopy to protect the soil from the sun and wind. This close 
culture is maintained until the necessary height-growth is reached 
before thinning takes place. The appearance of a German forest 
at, say, from thirty to forty years of age may be compared to a crop 
of giant wheat — the ear representing a thin tuft of foliage at the top 
of the slender stems. In this colony, however, we have not the 
extremes of climate experienced in central Europe — although the 
past winter (1903) has, especially in southern inland districts, been 
of exceptional severity — and tree-growth generally is nearly twice as 
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rapid here as in the colder parts of Europe, consequently a less 
number of trees per acre is necessary to secure the same results as 
are obtained by the excessively close planting practised by German 
foresters. 

Important factors in deciding what number of trees should 
be planted per acre are the species of tree, the soil, the climate, 
the aspect, and the elevation. It is impossible to enter into detail 
on these subjects without extending this work beyond reasonable 
limits, and probably there are few amongst the farmers of this 
colony (for whose information this is being written) who would be 
sufficiently interested in or have the necessary leisure to peruse 
what would probably be to them a dry subject. Shortly, it is 
the practice of this Department in planting high, exposed, poor 
lands (either with seed in situ or small plants) to space at 3 ft. 6 in. 
apart ; at lower altitudes, in medium soils, at 4 ft. apart ; and for 
Eucalyptus, Catalpa, and other fast-growing timber-trees in the free 
open pumice lands of central Auckland at 6 ft. from tree to tree. 
These distances, however, are not always strictly adhered to, as 
varying circumstances necessitate modification. 

Trees grown generally in accordance with the methods which 
have been outlined will form clear stems and small crowns of 
foliage, and, although many weak trees will succumb and be removed 
as time goes on, one condition, and that the most important of all, 
is assured in those that attain maturity — viz., freedom from knots 
through the absence of branches. 

Any thinning that may be necessary should be done with 
extreme caution, as large openings made by the removal of more 
than one tree in a line tend to the undue development of branches 
at the expense of the stem. Whether it is desirable to delay general 
thinning in New Zealand plantations until the twentieth or even 
thirtieth year, as is the practice in Germany, where the results fully 
justify this procedure, is a question which must be solved by a 
longer experience of planted woods than we yet possess. There is, 
however, no doubt about the necessity of maintaining density 
during the principal height-growth of the trees if clean-grown, conoi- 
mercially valuable timber is the desideratum. 

The success and ultimate value of the plantation will depend 
largely on constant attention by preventing a too-strong growth of 
grass and other rank vegetation from choking the young trees. This 
is especially necessary during the first year or two, as heavy tall 
grass or fern is apt to get laid and to smother the young plants. 
Strong winds will also do much injury to newly planted trees 
by swaying them about and giving them a '* lean." In such cases 
setting upright and firm tramping are necessary to prevent them 
growing up with an unsightly bend in the trunk. 

It will frequently be found that odd plants of Oak, Ash, and 
other deciduous trees become stunted in growth through bark- 
peeling by rabbits or hares, or accidental damage through heavy 
winds. The only successful remedy in such cases is to cut them 
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clean off olose to the ground with a sharp knife, or a slasher if the 
stems are large. If this is done in early spring a number of strong 
growths will follow, the best and straightest of which should be left, 
and the others removed close to the point of union. 

Deep ob Shallow Planting. 

A great many failures occur through too deep planting of trees, 
more especially in windy localities, where they are frequently put 
in deep with the idea that it may save time and trouble afterwards 
in straightening them up or " staking.'' It is better to err on the 
side of planting too shallow, for then the plant can assist itself by 
sending its roots out for support or down in search of moisture ; 
whereas when a tree is planted too deep it cannot produce roots 
above the collar to maintain itself in an erect position. 

Failure through deep planting is most common amongst conifer- 
ous trees, which usually have a somewhat top-heavy appearance, 
and they are generally plailted low to prevent them being swayed 
to and fro by the wind. By so doing there is considerable risk of 
failure, as these trees are not adapted by Nature to send out fresh 
roots near tbe surface to afford support. On no account, therefore, 
plant a tree of any description deeper than it stood before lifting ; 
let the collar of the root be exactly level with the surface of the 
ground, or, if in wet situations, rather above it. In all well-grown 
nursery stock the mark indicating the depth at which the tree pre> 
viously stood can be easily seen. 



CHAPTEE VI. 



THE PRUNING OF TREES. 

tREES differ so much in habit and in their rapidity of growth, 
and are so largely dependent upon tbe soil and situation in 
which they are placed, that it is impossible to lay down any 
precise rules for their management in this respect. Where the ob- 
ject in view is the growth of long, straight, clean boles of timber, 
thick planting and frequent stopping of rambling branches and 
double leaders will be all that is required in the way of pruning. 

Under the chapter ** Tree-growth " the evil results of pruning 
branches from the stems of forest-trees are pointed out. Many 
broad-leaved trees have a tendency to throw out several strong 
leading shoots, and unless the central one is assisted to maintain 
supremacy by the shortening of its rivals the height-growth of the 
trunk ceases at the point of divergence. True, one or other of the 
shoots will in time attain a leading position without artificial aid, 
but the main stem will of necessity be bent and rendered less 
valuable as timber by allowing other than the leading shoot to 
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develop. In such a case timely pruning will obviate the necessity 
of heavy pruning at a later stage of the tree's growth. 

Coniferous trees do not, as a rule, produce strong side branches, 
and, if timber-production be the object, they should be planted so 
thickly together that branches cannot develop to any great extent 
before they are naturally pruned by the dense shade. It is, there- 
iore, only when two or more leaders are developed that pruning is 
necessary. 

In mixed plantations the work of pruning is largely increased 
owing to the variation of growth amongst different classes of trees, 
and no definite instructions can be given further than to maintain 
the leading shoot by the suppression of rivals and to shorten back 
the growth of strong side branches. 

On the Continent of Europe, where the relative growth of trees 
in varying soils is thoroughly understood, the exact species that 
should be planted together are well known ; but in our colony, 
where forestry is only in its infancy, we have no records available 
for our guidance, and mistakes must necessarily be made by 
planters. These mistakes, then, can only be rectified by judicious 
and timely pruning, bearing in mind, meanwhile, that we cannot 
advantageously prevent branch- formation unless the trees are so 
densely crowded as to render the growth of the head to a large 
diameter impossible. 

In regard to pruning ornamental trees, which have much more 
growing-space to develop their limbs, early cutting-back of strong 
growths is frequently necessary in order to maintain a proper 
balance of the crown. Double leaders are also of more frequent 
occurrence where trees are isolated, and should these be neglected 
beyond one season there will be some difficulty in remedying the 
evil. There is nothing more offensive to the eye than a crooked 
trunk or a double leader in a specimen tree, and these can only be 
avoided (and at the same time much more satisfactorily rectified) 
by timely pruning before a decided lead has been established. In 
ornamental plantations we frequently notice magnificent specimen 
trees being crowded out and disfigured by their more vigorous neigh- 
bours. The damage is generally too far advanced for successful 
treatment before it occurs to the owner that one or the other must 
be sacrificed. The most valuable specimen is then chosen, and the 
offending neighbours hacked back in the most ruthless fashion. It 
is generally found that thinning has been too long delayed, and 
what was supposed to be a perfectly shaped tree has had its lower 
branches damaged beyond recovery. To make the tree appear 
evenly balanced it is then decided to trim off all the lower branches 
to a certain height, which not only disfigures the tree but produces 
an effect that is unknown in Nature. Such mutilation cannot be 
too severely condemned, and yet few ornamental plantations in the 
colony are free from such blemishes. In such plantations when 
one tree begins to encroach on another it must be at once decided 
which is to be sacrificed, and in place of hacking back the offender 
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let it be cut down and removed. Another common practice frequently 
observed (especially in small areas) is the trimming of trees into 
pyramidal or other shapes. This is another custom of the **dark 
ages/' which not only spoils the natural habit of the tree, but con- 
verts it into the similitude of the Noah's-ark tree of our childhood. 

The necessity for thinning out valuable trees in ornamental 
plantations is largely due to want of systematic arrangement at the 
outset. How frequently do we find huge-growing trees planted 
within a few feet of a gate, a drive, or another tree. Such look 
very well for a time, but gradually the branches begin to encroach 
beyond their legitimate limits, the offender is cut off, and this pro- 
cess is repeated until the tree reminds one of an apple with a bite 
taken out of it. 

Before planting ornamental grounds it would be well to consider 
the probable dimensions any given tree is likely to attain, erring 
rather on the liberal side than by restricting its limits unduly. If 
the position of each is then assigned, let the intervening spaces 
be filled up with a less valuable class of tree, to act merely as tem- 
porary occupants until the permanent and more valuable specimens 
demand their removal. If ornamental plantations are carried out 
on these lines there will be fewer examples of the mutilation now 
so prevalent, and pruning will be confined merely to rectifying 
slight defects in the balance or leaders of the trees. 

Where the lopping of large branches is rendered imperative 
through previous neglect, first cut a notch out of the under- side of 
the branch close to the stem with the saw ; then start on the upper 
side, when the bough will be severed without tearing the bark away 
from the lower side. If the wound is a large one, Stockholm tar 
or paint will prevent moisture penetrating into the cut and thus 
causing decay. For branches up to 1^ in. in diameter no tool will be 
found so efficient as a 2 in. firmer chisel fitted into a long handle 
-and struck with a mallet. 

December, January, and February will be found generally the best 
months for tree-pruning, as most trees feel the operation less when 
in vigorous growth. The motion of the sap is then active, and the 
wounds will heal with a minimum of discharge, owing to the sap 
being fully utilised in building up new wood. Several fast-growing 
deciduous trees, such as Sycamore, Birch, Alder, and Maple, are 
liable to profuse bleeding at the wounds if pruning is done too 
early in the season, and in the case of such species pruning should 
be deferred until active growth for the season has ceased. 
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CHAPTER VII. 



SOILS. 

tEEES more than any other crop require a certain layer of 
soil into which their roots can penetrate, not only for nourish- 
ment, but also as a means of ensuring stability. The growth 
of trees on land are good, though not infallible, indices of the value of 
the soil for agricultural purposes. The farmer, dealing almost en- 
tirely with the top or surface soil, can by inquiry find out what his 
soil contains or is deficient in, thus enabling him to grow the crop 
best suited to his land. With the forester, however, the subsoil is 
also a most important consideration, and he cannot add chemical 
compounds to fit the soil for growing trees otherwise unadapted 
for the purpose. It will not be sufficient to merely examine the sur- 
face and then decide what trees are suitable for the soil : the subsoil 
must be tested in order to ascertain what the trees will have to draw 
upon in years to come, and whether the underlying stratum is per- 
meable by tree-roots deep into the ground; for if their downward 
course is interrupted by a layer of tenacious clay, hard-pan, or 
an impenetrable bed of rock the tree cannot attain its full growth 
and development. 

The farmer will seldom plant trees on his best and most fertile 
lands, which can be more profitably utilised for grain, root-crops, or 
pasture. He will devote chiefly such lands as are unremunera- 
tive for cropping — steep and broken hillsides, swamps, and poor stony 
or sandy soils — as sites for plantations. He. will therefore require to 
select such trees as are suitable to the soils and sites arbitrarily 
chosen for him, and it is here that the foundation of future success 
or failure chiefly lies. Aspect, exposure to prevailing winds, 
minimum and maximum temperatures, elevation, and rainfall are 
also factors that have to be taken into consideration when deciding 
what trees can be grown successfully to be of most profit for general 
requirements, either for shelter or the production of timber. 

From the foregoing it will be seen that there are many circum- 
stances to be taken into consideration when deciding this important 
step, and while a general idea can be given as to what are the 
requirements of various species of trees it is obvious that no hard- 
and-fast rule can be laid down as a guide in selection. This is 
particularly so in New Zealand, where the climate is necessarily 
widely diverse through the fact of the Islands stretching over a thou- 
sand miles from north to south, which renders possible the growing 
of semi-tropical vegetation at one end of the colony, while at 



SOILS. 31 

the other end the selection of trees and shrubs is restricted to a 
limited number because of the more rigorous winters. The soil, 
too, is as variable as the climate, as is also the rainfall, which is 
abnormally great on some portions of the west coast in the South 
Island (no less than 130 in. per annum having been recorded) and 
much below actual requirements in Central Otago and many 
east coast stations throughout both Islands, where a fall of only 
10 in. per annum has been registered. The variations of soil, how- 
eyer, throughout the Islands are of secondary consideration, as we 
have practically the whole world to draw upon for our selection of 
trees, and can therefore accommodate each species according to its 
special requirements. 

An elementary knowledge of soils and their compositions is of 
much serviciB to the tree-planter, but the subject is too large and 
technical to be dealt with here, passing notice only being permis- 
sible. 

The formation of soil is due to a variety of agencies, which are 
either of a chemical, mechanical, or organic nature. All soil is 
originally the result of the decomposition of rocks, with certain 
organic substances added. It does not, however, necessarily par- 
take of the exact character and ingredients of the rocks immediately 
underlying or adjacent, as frequently the original soil has been carried 
away by violent convulsions, or by the action of water, and deposited 
elsewhere. In the formation of soil by mechanical agencies beat 
and water are the chief factors. Strain and pressure is caused by 
the heating of rocks, which are burst asunder, allowing water to per- 
colate into the fissures. The water then freezes and forces the rocks 
apart in all directions. Chemical action aids disintegration by 
dissolving certain elements in various rocks, such as lime, potash, 
soda, and magnesia. 

Mechanical and chemical action having paved the way for 
organic agencies, it is now possible for the lower forms of vegetable 
IKe. to exist. Lichens and mosses are the first to appear, and 
by keeping the surface moist they assist in accelerating decom- 
position. The smallest fissures are sought out by thread-like 
rootlets, which in time decay and form humus, thus enabling higher 
forms of plant-life, such as grasses and herbs, to subsist. Shrubs 
and trees follow, and with their stronger root systems penetrate into 
every crack and crevice that has been reached by their pioneers, 
thereby further accelerating decomposition. Thus soil is gradually 
formed of remnants of dead vegetation and particles of rock, slowly 
but surely deposited on the earth's surface, layer after layer, in 
varying depths during untold ages. Trees and other growths are 
constantly returning vegetable matter to the soil from which they 
grow, and a dense cover of trees will in time transform the poorest 
soil into a fertile one, as has been frequently exemplified in France 
and other countries where tree-planting has been resorted to in order 
to stay the threatened destruction of valuable lands by sand-drifts. 
Barren, shifting sand- wastes have thus been converted into fertile 
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agricultural lands, which during the process of reclamation have 
aBbrded lucrative employment to thousands of persons in the tinoiber 
industry, with its by-products, such as the manufacture of charcoal, 
collecting of turpentine, and production of tar and resin. 

The soils of this colony are so varied that it is impossible to 
describe each kind in detail, but the principal forms may be men- 
tioned in order to illustrate the species of trees that do best on a 
given soil, provided climatic conditions are in each case favourable. 

Soils may be classed under four principal divisions — siliceous, 
calcareous, argillaceous, and alkaline. 

Humus or vegetable soil is chiefly the product of decayed vegeta- 
tion. When formed in wet or moist places it is usually peat, 
but in drier localities it forms what is termed '' bush mould," 
which absorbs and retains moisture within the reach of vegetation, 
thus imparting fertility. 

Siliceous soils are principally composed of gravel, sand, or 
pumice, mixed with clay and humus in varying quantities. Such 
soils are suitable for most species of Pine, Juniper, Larix, Thuja, 
Birch, Walnut, Chestnut, Plane, Bobinia, Acacia, and many of the 
Eucalypti. 

Calcareous soils are formed from chalk or any kind of limestone. 
They possess the property of absorbing and retaining moisture, and, 
although saturated, are not impenetrable to the air. Many kind& 
of trees are available for such soils, the principal of which are 
Beech, Maple, Poplar, Elm, Cedar, Lime, Silver-iirs, Eucalyptus, 
and one or two of the Pines, notably Pinus ponderosa and P. strobus. 

In argillaceous soils clay forms the principal ingredient. If 
absolutely pure their capacity for retaining moisture renders them 
unfit for the growth of many trees, unless well drained. When a 
fair percentage of sand is present the variety of trees that may be 
planted thereon may be considerably extended. The principal 
species for clay lands are Cryptomeria, Pinus AtMtriaca, Ash, Oak,. 
Thuja, and several Eucalypti. 

Alkaline soils are fortunately not of large extent in this colony, 
although in the central portions of Otago and Canterbury they are 
frequently found in scattered patches. These soils are extremely 
troublesome to the planter, especially as they occur in very frosty 
and dry localities, where few trees can exist even on the better 
classes of lands. The excess of alkali appears to be principally 
due to want of moisture for dissolving and carrying it away. Pinus^ 
Austriaca, P. maritima, Laburnum, and Bobinia are the only 
species so far that have proved successful on this soil. 

With regard to the species of trees recommended as suitable for 
various soils, it should be noted that* without sufficient rainfall (or 
its equivalent in irrigation), and unless the conditions of tempera- 
ture be consistent with the requirements of tree-growth, succes& 
cannot be looked for. A suitable degree of moisture to correspond 
with the natural requirements of particular species is also necessary 
for the successful growth of trees. Those species which require 
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most moisture are Alder, Ash, Poplar, and Willow. Moist soils 
(without being wet or stagnant) are suitable for Silver-fir, Spruce, 
Elm, Lime, Oak, Eucalyptus, Gatalpa, Sycamore, Chestnut, Maple, 
&c. Dry soils are favourable to most Pines, Larch, Austrian and 
Corsican Pines, Birch, Acacia, Aspen, &c. 

Further details regarding soils, situations, &c., suitable for 
various trees will be found under the heading of '' Trees Becom- 
mended for General Planting." 



CHAPTEE VIII. 



TREB-GBOWTH. 

^^EEvITHOUT some slight knowledge of tree-growth the amateur 
^jKjjf forester will labour under considerable disadvantage in 
^ dealing with his plantations. It is therefore deemed appro- 
priate to mention briefly a few facts about tree growth. 

A tree, according to the dictionary, is '' a perennial woody plant, 
usually over 20 ft. in height, and growing with a single trunk. ' It 
consists of three parts — roots, trunk, and crown. 

Boots supply the tree with water and nourishment derived from 
the soil, but only young roots have the power of taking up water 
and plant-food, the older roots serving merely to hold the tree in 
position. In the process of food- absorption by the root-fibres the 
tre6 is often aided by fungi in the humus soil, which attach them- 
selves to the minute fibres and prepare nutriment for supply to 
the trees in soluble form. Mineral or earthy matters (in solution 
with water) are taken up by the roots, and these appear as ashes 
when any portion of the tree is burnt. 

The function of the trunk of a tree is mainly support. The 
central portion or heartwood is practically dead, and has nothing to 
do with growth ; it is simply a strong framework to.support the living 
parts of the tree. Thus hollow trees are enabled to live and thrive 
when only a thin shell of sapwood and bark remains. 

The crown, with its network of branches, buds, and leaves, plays 
the most important part in the life of a tree, for it is here that the 
digestion of its food takes place, as well as the processes of re- 
production. Leaves absorb not only heat, but also carbonic-acid 
gas, and transmit these through tiny channels to the growing 
fibre of the tree. This process goes on only during the presence of 
heat and light, and because of the chlorophyll present the leaves 
and young bark assume their green colour. The fact is a tree is 
built up more by the sun and the atmosphere than by the soil in 
which it grows. Leaves are the respiratory organs of plants. A 
tree breathes for the same purpose as an animal does. In the 
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leaves breathing g6es on through the pores, and in parts of the tree 
covered by bark through lenticels — small light-coloured raised spots 
that may be seen on young branches of nearly all trees. This 
process of respiration continues nijght and day, summer and winter, 
out it is most active during bright sunshine. 

The process of Nature that regulates the flow of sap in trees is 
not yet thoroughly understbod. All that is known is that the sap- 
wood transmits water from the roots to the leaves, where a portion 
enters into the assimilated sap and goes to build up the plants, 
the remaining and larger part passing off as vapour. The amount 
thus transferred varies according to the species — large-leaved trees, 
such as Oak, Ash, Elm, Maple, and Plane, requiring much more 
water for their successful development than Pines, Spruce, and 
other needle-leaved trees, which naturally affect dry soils and 
elevated positions. When the amount of moisture for a tree 
becomes deficient its growth is lessened, and leaves are shed 
in its endeavour to survive. Should the supply continue to 
decrease (especially in the summer) the tree will finally wither 
and die. Deep sandy and other porous soils allow the rain to 
sink quickly out of reach of the roots, whilst land with a compact 
subsoil of adhesive texture cannot be permeated with water, and 
is therefore impenetrable by roots. 

Beference to Plate 31 will assist in explaining the structure of 
a tree-trunk. Commencing from the centre outwards, we have 
first the pith, then the wood, then the cambium-layer, and 
finally the bark. These four parts are represented by an end 
section of a one year's growth of Pine immediately above the 
larger section of a log. The pith is a light cellular substance, 
produced only during the first year's growth, either in a one- 
year-old plant, or the new growth of an older tree. It serves to 
nourish the buds during the first year of their existence, after 
which they can procure nourishment for themselves. In most 
of our native trees the pith almost, if not entirely, disappears; 
in other trees (as, for instance, the Pine, figured in the plate 
under notice) it has been reduced in size from Jin. to Jin. 
in diameter by; external pressure. Next to and surrounding the 
pith (in the section of one year's growth) may be seen the first 
layer of wood. In the section of the log the new layer (or, rather, 
double layer) is apparently next the bark, but separated from 
it by the cambium -layer, which will become new wood the 
following season. The cambium is a single layer of dividing-cells, 
which add to the bark on the outside and to the new wood on the 
inside. The sap or nourishment collected by the root-fibres passes 
upwards through the sap wood or new growth to the leaves, where 
it is elaborated, and then returned downwards through the liber or 
inner bark, nourishing on its way the cambium -layer, which is 
constantly increasing by the dividing of cells, thus forming a layer 
of new wood on the one side and a layer of new bark on 
the other. 
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In temperate climates, where seasons of active growth alternate 
with seasons of rest, new wood is formed in two distinct layers, 
known as spring and summer wood. This is plainly shown in 
Plates 31 and 32, the spring wood being much lighter than 
the summer wood, which is much more dense, compact, and 
dark in colour. In spring, when growth begins, there is a 
great demand for nourishment to perfect new leaves, and thin- 
walled cells with wide openings are produced to allow of a 
copious supply of water passing upwards. These thin-walled, 
soft, spongy cells, with their large openings and extremely thin 
'partitions filled with moisture, necessarily produce timber of a 
light porous texture. At the end of the first season's growth, 
when new branches and leaves have been formed, there is less 
demand for moisture, and there is plenty of digested food within 
the cambium-layer to supply building-material. The cells now 
formed are therefore narrow and thick-walled, whilst the wood 
then produced is dense, heavy, and darker in colour than the 
spring-grown wood. The illustration of the Pine log shows 
clearly the gradual change from sapwood to heartwood caused by 
intense external pressure. The openings in its cells become 
so compressed that sap can no longer run through them, and 
Uving sapwood gradually changes to heartwood, which is prac- 
tically dead. Some trees, such as the Eucalypti (especially the 
common Blue-gum when grown on damp soils), are many years 
old before their sapwood becomes heart. These fast-growing trees 
make their wood early in life, and require many years for its 
maturity. For this reason it is frequently asserted that Blue-gum 
timber is useless through being grown too fast, when the fact 
is that sufficient time has not elapsed for its conversion -into heart- 
wood. 

Referring again to the illustration, we see that there are seven- 
teen annual growths, each showing both the light spring-made 
wood and the dark, heavy summer wood. These are the annual 
rings produced during the seventeen years' life of the tree. Two 
false rings do sometimes appear during one year, but they are much 
thinner than the usual annual rings, and frequently only extend 
half round the tree — ^generally, if not always, on the side next to 
the sun. Where trees are grown in the open, the bulk of timber is 
always greater on the side exposed to the sun. The formation of 
false rings is usually due to a season of drought causing a cessation 
of growth, followed by excessive moisture, which induces a second 
or false growth. The annual increase in height and diameter of a 
tree may be compared to the slipping-on of a hollow cone between 
the wood and bark. Each year the cone would require to be longer 
and broader to fit the one immediately under it. Every portion of 
a tree's trunk and branches is thus increased in length and diameter 
by a layer of annual growth. An annual layer of wood once formed 
does not change its position, but is merely covered by younger 
layers. Drive a nail at a given height, or staple a fencing- wire 
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into a growing tree, and so long as the tree stands these will be at 
the same height, although buried by suocessive layers of new wood. 
The prevalent idea that the trunk of a tree lengthens and carries 
the bases of its branches upwards is erroneous. The bark covers 
the whole exterior surface of the roots, trunk, and branches. It is 
made up of two parts — the outer corky layer (which is dead and 
merely acts as a protection), and the liber (inner or live bark), 
through which the sap is returned from the leaves. By reason of 
the growing ring of wood the bark must stretch, then it finally 
cracks and peels off, being replaced by the inner bark, which is pro- 
duced annually by the cambium*layer, and is gradually pushed out 
and cast off. 

Knots and theib Causes. 

The branching habit in trees is responsible for the presence of 
knots in the timber and the irregularities in the grain of wood 
which is admired for its ** figure." Each leaf of a tree nurses a bad 
in its axil, and each bud is a possible branch. Ea*ch branch grows 
in length and thickness every year the same as the trunk, and 
shows annual rings on its cross-section ; but a branch is alw8(.ys a 
year younger than the stem from which it sprang. Each year 
both branch and stem add new layers of wood and increase their 
circumference until the base of the limb is enveloped by the thicken- 
ing trunk. Saw the trunk into boards and the base of each branch 
is ^ound to be a knot in the timber. (See Plate 32.) Knots pro- 
duced in this manner are called live knots. Dead knots (or those 
that drop out of the timber when sawn) are produced much in the 
same way, except that the branch is killed or cut off in early youth, 
but is still attached to the trunk, which encircles it with its annual 
layer of new-formed wood. 

Highly figured or wavy-grained timber is chiefly the result of 
branches interfering, with the fibres and preventing them from 
growing straight. When a branch is met with, the fibre curves to 
the right and the left and meets again at the top. (See Plate 35.) 
When one layer of wood is thus added, every successive layer fol- 
lows in the same direction, and thus we have curly or figured 
timber produced, which can be varied in outline according to the 
skill or taste of the sawyer. The beautiful " figure '* commonly 
known as silver-grain is obtained by cutting a log into two equal 
parts, or four equal quarters of wedge-shaped sections. This first 
cutting will show the largest proportion of silver-grain possible, 
whilst further variations, exhibiting a lessening degree of silver- 
grain at each successive cut, can be made by sawing the wedge- 
shaped sections into boards of equal thickness off one side. Looking 
at the end section of a tree trunk there may be seen thin white 
lines running from the centre outwards. These are the ** medullary- 
rays, " whose function it is to convey elaborated sap horizontally 
from the liber (or inner bark) to the sapwood. The nearer parallel 
these are kept with the surface of the board the larger will be the 
" figure," and this is diminished as the *' medullary rays" become 
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more vertical. (See Plates 33 and 34.) The aim o! the forester is 
to prevent as much as possible the growth of branches by the 
dense crowding of trees, and to maintain this density until saffioient 
height-growth i& reached ; then he thins out gradually, to allow the 
tree more growing space to increase its diameter. Every side 
branch developed on a forest-tree is not only absolute waste at 
the expense of the trunk, but at the union of each branch a knot is 
produced-^large or small, depending on the diameter of the branch 
when covered by a new laye): of wood. (See Plate 35.) By no 
other means thaji thick planlang can timber free from knots be 
produced. 

The pernicious practice of mutilating trees by amputating live 
timbs close to the stem is pregnant with evil results : it tends to 
eheck the growth of even healthy timber ; and, although the wound 
may eventually be overgrown by bark, and to all external appear- 
ance the stem looks clean and the timber sound, such is not the 
case, for when the tree is cut up it will be found that the timber 
around where the branch was cut off is useless. It is a common 
practice to saw off live tranches close to the stem with the professed 
object of making a clean butt of timber ; it is, however, a gross 
mistake and a delusion to saw off live branches close to the bole 
with a view of assisting Nature in making clean sound timber. 
After a live branch larger then 1 in. in diameter, or when once the 
heartwood is formed, is sawn off, the wound and aftergrowth of 
woody layers never unite ; the knot will remain a piece of dead 
or decaying wood, and of course the larger the branch amputated 
the greater the blemish in the plank when the tree is sawn up. It 
is by this means that ** dead knots " (which usually drop out of the 
timber when being sawn or dressed) swe produced. ** A little know- 
ledge is a dangerous thing" is an axiom strictly a propos in the 
case of pruning trees intended for the production of timber. 

These remarks do not conflict with those made in the chapter 
on pruning, but are intended to emphadize the necessity for pruning 
being done when the branches to be removed are of small diameter. 



CHAPTER IX. 




PURE OR MIXED PLANTATIONS. 

N England and Scotland pure plantations of any given species 
are rarely seen, it having been for centuries the prevailing 
custom to plant mixed forests, usually containing three or 
more species. First the standard trees (or those intended to form 
the ultimate crop) are planted at from 16 ft. to 24 ft. apart ; then 
midway between each two standard trees another species is intro- 
duced, generally of such a nature that its timber becomes useful at 
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a comparatively early age — such as Ash. The intervening spaces 
between the permanent and the secondary trees are then filled up 
with Larch, or Pines » as "nurses," at from 4ft. to 6ft. apart. 
When thinning takes places the nurses are the first to be removed, 
and later on, when the development of the standard trees is being 
interfered with by the secondary crop, the latter are cut out, leav- 
ing the main crop as the only occupants of the ground. 

This system has certain recommendations in its favour, provided 
the probable growth of each species on a given soil has been previ- 
ously determined with some degree of accuracy, otherwise it is 
probable that the trees intended as nurses may be more suited to 
the soil and situation than the permanent trees, and by their rapid 
growth may eventually dominate and supplant the trees they were 
merely intended to shelter and protect. What may possibly be 
considered a redeeming feature in the system is that should the 
standard trees fail to maintain their expected supremacy owing to 
error in selection to suit the requirement of the soil and climate, the 
secondary trees are available as the ultimate crop. 

Against this system we have the fact that on any large extent of 
land intended for planting there exists such diversity of soils and as- 
pects that it would be practically impossible to select a mixture suit- 
able alike for the varying conditions obtaining. There are, however, 
occasions when mixed plantations can be made with advantage, such 
as when planting Oaks as permanent trees and filling up with Larches, 
the latter to be removed for fencing-material or sleepers when they 
have fulfilled their purpose as nurses. The Larch will generally 
be iound the best of all trees for planting along with more valuable 
species, such as Douglas Fir, Tideland Spruce, <&c., provided the 
soil and situation are alike suitable for its development. 

In deciding what species of trees should be planted together the 
most important points to be considered are — (1) That the relative 
growth of the varieties forming the mixture should be equal, other- 
wise the more rapid grower will eventually suppress the slower- 
growing tree ; {2) that the soil, elevation, rainfall, and climate are 
favourable to the species selected. Generally speaking, however, 
plantations of one species only will be found the most desirable for 
planting by the farmer, who has seldom the time or the necessary 
experience to successfully deal with the 'complex subject of mixed- 
forest planting and its subsequent management, Pure plantations 
are easily managed by reason of their even growth, trees can be 
selected to suit any soil or aspect, and there is no trouble in 
arranging the details incidental to mixed planting. 

On any extensive area will be found patches of rich loam ; close 
by, gravelly light soil; and on ridges, poor rocky debris. Some 
parts will be sheltered, others exposed; here the soil is wet, there 
it is dry, and so on. It is thus impossible to utilise the whole of a 
plantation to the best advantage by planting any one mixture of 
trees throughout, but the system of pure planting permits of accom- 
modating each kind of tree to its special requirements — the Oak, 
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Ash, Elm, and the Piceas on the rich loam; the Larch on the 
gravelly light soils; and the Pines and Birch on the rocky ridges. 

In Germany and the Continent of Europe generally, mixed plan- 
tations are the exception, and, although occasionally two kinds of 
trees may be planted together, nearly all the forests are laid out on 
the grouping system of pure planting — viz., wherever the soil and 
situation favour the growth of a particular tree that tree is planted 
pure. 

On the margins of all plantations a few rows of dense-growing 
evergreens should always be planted, more especially when the 
inner portion comprises deciduous trees. Spruce Fir, Pinus Aus- 
triaca, and Pimis muricata (see Plate 26) will be found the most 
effective in forming a dense compact growth to prevent cold winds 
blowing through the plantation, particularly during winter and early 
spring. 



CHAPTEK X. 




SHELTER-PLANTATIONS ON THE FARM. 

lARMEES as a rule do not go in for much tree-planting, except 
perhaps a few shelter-trees around their homestes^. This 
probably arises from several causes, one of which no doubt is 
that they think the land can be turned to more profitable account by 
employing it for the ordinary stock-raising or crop- growing purposes 
of the farm. This is doubtless true where the farmer has only a 
short lease of the ground, but when he is the owner, even when he 
does not intend to make the farm his permanent home, it will pay 
him' to plant. When he comes to sell, if the intending purchaser 
visits the farm on a windy day and sees the sheep feeding restlessly 
to windward, or seeking the poor shelter of some gully, he will form 
a very unfavourable opinion of the place compared with that which 
he would form if the flock were contentedly grazing in a paddock 
sheltered by a belt of trees. It is distressing to see horses and 
cattle go round fence-lines in all directions in search of a shady 
nook or corner to protect themselves from the perpetual teasing and 
torment of flies, not to mention the intense heat and glare of the 
scorching sun. In contrast to such sights of live-stock in a state of 
restless torment, how refreshing it is to witness them enjoying the 
cool shade of trees ! Cattle especially prefer to feed at night or in 
the cool of the morning or evening during very hot weather, and to 
lie in the shade and chew the cud during the burden and heat of the 
day. Peace and contentment are as essential to the production of 
milk of the best quality as to the putting-on of beef, and when these 
influences on the milk and meat supply are duly appreciated 
every paddock will have its clump of trees to shelter the stock, 
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both from the cold and blasting ipvinds of winter and the heat 
and torment of flies in summer. When such necessities are pro- 
vided it will be the first step towards combining landscape beauty 
with the economy of grazing and farming for mere profit. The 
dearly bought experience of the past winter (1903), especially in 
Canterbury, Otago, and Southland, through loss of sheep and lambs 
ought to convince farmers resident in exposed localities of the utility 
of wind-breaks. 

Another point is that the purchaser in making his valuation 
would assuredly take into consideration the value of the supply of 
fencing-material to be obtained from the woods. The crops, too, 
would benefit, for better growth would be induced and the loss from 
*' shaking" be greatly lessened. 

Probably many a farmer seeing a belt of trees planted along 
the side of a large paddock, and observing that the grass 
along the fence-line within reach of the roots was poor, might 
think that the owner would have done better had he kept 
the planted land in his paddock, as it would have been so much 
additional area, and no part of the paddock would have been 
impoverished by the tree-roots; and probably such a man would 
not have believed it had he been told that the carrying-capacity 
of the paddock had been increased — not diminished— by the 
plantation, and that the shelter would move than make up for the 
area lost. * There are too many people in this world who can 
only see what is too apparent to be overlooked, and who cannot 
realise the cause of some indirect benefit or injury which requires a 
little thinking or trouble to discover. These are the people who, in 
the words of the proverb, " Draw at the spigot and lose at the bung- 
hole." This '* penny wise and pound foolish " spirit, it is to be 
feared, influences many farmers in preventing them from planting 
trees. They grudge to lose the land and the cost of fencing, and 
think that the only benefit to be derived from the planting — that is, 
the future value of the timber — is too remote to be a sufficient 
inducement to incur the expense of planting trees on the farm. In 
this they err, for in a very few years the benefit of the shelter would 
begin to be felt, and would be more apparent and effective year by 
year. 

Settlers generally are too apt to consider bush land as something 
to be cleared and not to be perpetuated. They will clear the 
natural bush to the last piece of scrub, and then plant some worth- 
less exotic tree as shelter, of little use either as fuel or posts when 
the necessity for thinning becomes imperative. It is not until the 
necessity arises of buying coal for domestic use that they awake to the 
fact that they could have profitably produced fuel for home consuuap- 
tion on unproductive portions of the farm practically free of cost. 
The growing scarcity of fuel and fencing-material in our native 
forests is annually becoming more acutely felt, and if this is true at 
the present time we may reasonably expect the cost of these neces- 
sary commodities to be prohibitive within the next twenty years 



SHBLTBB-PLANTATION8 ON THB FABM. 41 

unless artificial plantations are largely increased. Bat, even if no 
incidental revenne were to be looked for, a plantation of timber- 
producing trees possesses a commercial value as an addition to the 
landowner's capital. It possesses a value of the same character as 
a life-insurance policy upon which several payments have been 
made : though the amount cannot be collected until an uncertain 
period in the future, it will nevertheless eventually bring its market 
value. 

To most farmers the raising of a crop of trees from seed or from 
seedling-trees seems a long and hopeless undertaking. The period 
required for a tree to attain profitable size under favourable condi- 
tions is, however, much shorter than is generally supposed. In 
from ten to fifteen years from the time of planting, all the fuel and 
fencing-material necessary for farm use can be had for the cutting, 
without in any way interfering with, but, on the contrary, being an 
actual benefit to, the remaining trees. 

As an instance of the comparatively rapid growth of the English 
Larch on poor dry soil in Canterbury, it may be mentioned that a 
plantation was made seventeen years ago at 12 ft. apart — 300 per 
acre. The land was worth £2 per acre, and the total cost of trees, 
fencing, and planting was £12 per acre. Very little attention was 
given during the seventeen years of growth, and £1 per acre would 
more than cover the expen^ture incurred in that way. The total 
cost (including land) to the proprietor was therefore £15 per acre. 
At the present time each of these trees will yield two straining- 
posts 8 ft. long by an average diameter of 10 in., as well as four 
posts 6 ft. long by 6 in. in diameter. Fencing-material of similar sizes 
cut from native bush could not be delivered on the property under 6s. 
each for strainers and 2s. each for posts, bringing the value of each 
tree to £1, less felling and crosscutting into lengths. Several trees 
cut down for fencing purposes cost 6d. for felling and 3d. per cut for 
crosscutting, and as the Larch makes only slender side branches the 
total cost of felhng, crosscutting, and branching can be put down 
at 2s. per tree, leaving 18s. each as the value of each tree, or for 
the 300, £270. Deducting the initial cost of £12, there remains a 
credit balance of £258 as a return for seventeen years' growth, and 
the land is in better condition now (through the humus formed by 
the annual fall of leaves) than it was at the start. Portion of this 
land adjoining the plantation is now let for grazing purposes at an 
annual rental of 2s. per acre, or £1 13s. in seventeen years— the 
same period as the trees took to yield fencing-material as above 
mentioned. No other crop — whether grain-growing, mixed farm- 
ing, stock-raising, fruit or vegetable growing — can compare with the 
above results, while at the same time not only has the soil been 
retained in a fertile condition, but it has been vastly improved in its 
productive capabilities. 

Another reason often urged by farmers for not planting is that 
the trees harbour small birds and thus increase the loss arising 
from that source. This, again, is a mistake. The sparrow is rarely 
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found nesting in trees far from buildings, and the green linnet nests 
in hedges and low bushes, sometimes also in young trees ; but 
when trees attain any appreciable size no linnets' nests will be 
found in them. Let any one who thinks the trees will harbour 
birds visit some bit of native bush or fairly grown artificial planta- 
tion and he will find few, if any, sparrows or linnets within its 
borders. It. is true that birds congregate in the evening in some 
favourite clump of trees for the purpose of roosting there, and will 
gather from long distances in districts where trees are sparse ; but 
experience has shown that the fields near such roosting-places do 
not suffer more from the depredations of birds than those at a dis- 
tance from them, and the number of birds in a district is not 
increased because of such clumps. It is the food-supply, not the 
roosting or nesting facilities, that regulates the number of birds in 
any locality. Where the birds so congregate to roost, facilities are 
afforded for their destruction in large numbers which are not at 
present made use of. 

So far we have referred only to planting good arable land, but 
on many farms there are pieces of poor ground which are either too 
rough to plough or are otherwise unsuitable for cultivation, and on 
such pieces of ground trees are the only profitable crop that can be 
grown. If the ground be steep or rocky, trees can be found that 
will flourish there ; or if it be low and swampy, other trees can be 
grown there : even on bare gravelly patches trees will grow. All such 
places on the farm should be so utilised ; but planting need not, 
and indeed should not, be confined to such plots. A farmer's first 
aim in planting should be to obtain shelter from the prevailing 
winds, and how that can best be attained must in every case depend 
on the configuration of the ground to be planted. For example, 
a farm with a general slope towards the south-west requires more 
planting to shelter it thoroughly from that direction than does 
one with a northerly aspect. In most cases shelter from the south- 
west and north -west is mainly desired, but often it is highly desir- 
able that the north-easter should be excluded, or at least its force 
broken. 

By planting some of the nut-producing trees — such as Walnut, 
Chestnut, Hickory — the farmer can insure an additional source of 
revenue from their produce many years before maturity has been 
attained, and the demand for such produce is always steadily 
increasing. He can also do so by planting Oaks, as even now in 
Canterbury acorns are marketable for feeding pigs. 

Under natural conditions all trees reproduce themselves from 
seed, and in this way spaces caused by disease or accident are 
gradually filled up. If, however, stock are allowed to graze 
amongst trees— ^be they either small or large— Nature's provision 
for the protection of the plantation is cut off. By far the greater 
injury from stock results indirectly from the trampling of the soil 
and the consequent destruction of the natural mulch about the trees, 
and of the vegetable mould, which is chiefly composed of decaying 
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leaves and twigs. This mould is of a very porous nature, and forms 
a natural reservoir for water, from which moisture is given up 
slowly throughout the season, and the air ahout the trees is kept in 
that humid condition so favourable to plant-growth. The down- 
ward movement of water through the forest mould is also slow, and 
as the moisture sinks, the roots of the tree push downward throu^ 
the softened subsoil. For this reason, forest-trees grown under 
natural conditions are deep-rooted, and are seldom blown down by 
high winds. In the pastured plantation, however, forest mould is 
absent, and the sharp hoofs of stock cut up and so consolidate the 
top soil that its water-holding capacity is practically destroyed. 
Bain falling upon pastured plantations finds no natural reservoir, 
but passes quickly through the soil, and when summer comes the 
soil is hard and cracked. Deep root- growth under such conditions 
is checked, and the trees are frequently blown over by strong winds ; 
large trees which have resisted adverse conditions for years wither 
up and die, whilst such as manage to exist have a stunted and 
scrubby appearance. Another evil consequent on allowing animals 
to pasture among plantations is the entire absence of branches on 
the outskirts, through sheep and cattle eating, trampling, or brush- 
ing against the trees to a height within the reach of such animals. 
Want of dense growth at the base of trees forming the outer 
boundary produces a constant draught of air through the planta- 
tion, which is continually robbing the roots of moisture, and is not 
only doing the plantation injury, but prevents it fulfilling its legiti- 
mate purpose of providing shelter to stock at the height it is most 
needed. 

Few persons sufficiently realise the need of care and pre- 
paration in tree-planting. The universal idea is that all that is 
necessary is to dig a hole in the ground, put in the tree, and fill the 
hole up again. Tree-planting in this colony is too often conducted 
on these lines, no care being taken to prepare the ground or to see 
that the precautions which a skilled gardener or nurseryman would 
adopt are observed. Trees are frequently planted after they have 
been exposed to the sun and air until their roots are dry. Such 
trees have little chance of success, especially Pines or other coni- 
ferous trees, which are much more sensitive than deciduous trees, 
sach as Oak, Ash, or Sycamore. It is too commonly the case that 
the interest of the planter ceases with the planting, and the trees 
are left to perish from absolute neglect. 

Those interested in tree-planting should read a pamphlet en- 
titled *' Forestry in its Relation to the Farmer,** by Robert McNab, 
Esq., M.A., M.H.B., published at the Southern Standard office, 
Gore, Otago. It consists of four short articles : ** The Farmer's 
Homestead Plantation," ** Forestry's Contribution to Agriculture," 
"Forestry's Aid to the Farm," and ** Forestry Supplies." Mr. 
McNab deals with the various subjects in an up-to-date manner, 
and gives a vast amount of general information on the subject of 
tree-planting as the result of his own experience in the Gore district. 
The present writer cannot, however, agree with some of the methods 
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advocated, nor with the assertions made. For instance, on page 14 
it is stated, '' I have no hesitation in saying that they (trees) are no 
more difficult lo grow than are the turnips in the field/' This may be 
so with certain classes of trees in a moist district such as Gore, pro 
vided one has the necessary knowledge to start with, but without 
some previous experience it is feared failure may often result. 
Planting under the circumstances mentioned by Mr. McNab can no 
doubt be effected at a minimum of cost, but the results are doubtful, 
and the method of spacing and hning advocated by him could not 
be carried out on the steep or rough ground which it is often 
desirable to utilise by planting. 



CHAPTEE XI. 




BAISING PLANTATIONS BY DIRECT SOWING. 

^HEBE are many trees which succeed better when sown at 
once in their permanent positions in the plantation than 
when raised in nurseries to a certain stage and planted out. 
The cost of raising plantations by the former method is naturally 
much less than by the latter when the tree- seeds used are moderate 
in cost. Oak, Walnut, Hickory, and Chestnut should always be 
sown direct, as these trees produce exceedingly long tap-roots, 
which are liable to be destroyed or bruised during the operation of 
transplantation. There can be no question that trees raised by 
means of direct sowing have decided advantages over those raised in 
seed-beds and afterwards transplanted, more especially in the case of 
species which develop a deep root-system. On the other hand, many 
of the best and most profitable timber-trees have exceedingly small 
seeds, which are very expensive to purchase, are slow of growth 
during their first year or two, while they demand shade, moisture, 
and attention by way of weeding — operations that are only prac- 
ticable under close cultivation in nursery-beds. 

From one cause or another many minute seeds fail to germinate, 
blanks occur through too deep sowing or through winds blowing 
away the soil covering, frosts nip or kill tender species during the 
first winter, and birds are a constant and increasing source of 
annoyance, as they are responsible for serious loss through eating 
off the seedling plants as they germinate. As aU failures must 
be replaced the following year, this is an item of expenditure 
to be set against the cost of establishing a plantation by direct 
sowing. 

From what has been stated in regard to the high cost of seeds 
and the small percentage of successful germination it may be 
asserted that direct sowing is neither desirable, profitable, nor 
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successful, except under special circumstances, and then only with 
certain large-seeded species, or trees that are fast-growing during 
their first year. 

In sowing Acorns, Walnuts, Chestnuts, Sycamore, and other large 
seeds in situ the following method is adopted : A man with a pick- 
mattock clears each spot intended for sowing of all grass and other 
growth for ahout a foot in diameter. If the ground is hard he uses 
the pick-end to loosen up the soil to the depth of five or six inches. 
Should the soil be of a free open nature no further preparation is 
required. A second man follows up with the seeds in a bag and 
armed with a stonemason's hammer, on one end of which is a short, 
flat-pointed pick. With this tool he makes the necessary opening, 
inserts the seed, and tramps the disturbed soil firm. The depth at 
which the seeds are sown varies according to size, the general rule 
being to sow at a depth of double the diameter of the seed. The 
growth of young Oaks during the first year generally averages from 
8 in. to 10 in., Walnuts and Chestnuts 12 in., and Sycamores 10 in. 
to 15 in. 

In order to minimise the risk of blanks occurring through using 
unsound seed, it is a good plan to test acorns, chestnuts, hickory- 
seeds, and walnuts in water every morning before commencing 
work. If these seeds are thrown into a bucket of water and those 
that float are removed, it will be found that only sound seeds 
remain in the bottom of the bucket. Sycamore-seed is generally of 
such good germinating quality and so cheaply collected that two 
seeds may be sown in the one spot, and the weaker plant can be 
pulled up the following year when renewing blanks. Seed-sowing 
can be done in most places as soon as the seeds ripen in autumn, 
but in very frosty inland localities this work should be deferred 
until spring, in order to avoid the throwing-out of the seeds by 
frost-lifting. 

Many Eucalypts and the three principal Acacias (or Wattles) 
may also be raised with a fair amount of success by direct 
sowing. The following paper on this branch of the subject from 
the pen of my esteemed friend Mr. T. W. Adams, of Greendale, 
Canterbury, is well worthy of careful perusal by those who con- 
template the laying-down of Eucalyptus plantations. Mr. Adams 
is perhaps the most successful -amateur sylviculturist in this 
colony, and an immense amount of practical experimental work 
has been carried out by him in the way of introducing and 
testing the growth and general suitability of timber-trees from 
all quarters of the globe. He has also contributed during the 
last seventeen years a series of very valuable articles on tree- 
culture to the Journal of the Canterbury Agricultural and Pas- 
toral Association. These are well worthy of being reprinted in 
pamphlet form for the benefit of would-be planters— especially 
in Canterbury — to whom the results of his experiences would be 
invaluable. 
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ON RAISING PLANTATIONS OF GUM-TREES. 
[67 T. W. Adams, Greendale.] 

There are a great number of gum-trees known to botanistB. Baron Mueller, 
in his splendid work, ** Select Extra- tropical Plants," enumerates over seventy 
species. Of this large number there are very few that are quite hardy in Can- 
terbury ; those that have resisted the frost best at Greendale are Eucalyptus 
coriaceat E, coccifera^ E. Qunnii, E. Sttuirtiana^ E. amygdaUna^ and E. umi- 
gera. These six were but little damaged during the severe winter of 1899. 
Others about as bardy as the Blue-gum were Eucalyptus regnansj E. macro- 
rhynchay E. rostratay E. crebra^ and E. hcBmoatoma. The following were all 
killed by the frost, namely : Eucalyptus acmenoideSt E. botroyoidest E. bapiteU 
latat E. corMita^ E. rudiSt E. corymhosa^ E. gomphocephala, E. homiphlota, E. 
longi/olia, E. Leumannii^ E, maculaUiy E, megacarpa^ E. ohcordata^ E. panicu- 
laiat E, pilularisy E. piperitay E, punctata^ E. reduncay E. resiniferay E. resini- 
fera gratidifloray E. robusUiy E. sideroxyloriy E. siderophloia, E. Sieberianay E. 
strictky and some others. Of those killed some resisted much better than 
others, and would have passed through the winter most likely had they been 
nearer the sea. 

It may be thought that the long list of those that were killed might very 
well have been left out, but as much may be learned sometimes from the 
failures of others as by their success. My object in naming them is to warn 
intending planters not to sow those that are not hardy. I should not have sown 
them, but the seed was sent to me, and I was glad to test them and to see 
whether there might not be a few more suitable for planting in Canterbury 
than we had yet been made acquainted with. 

After thirty-five years' experience I have come to the conclURion that 
persons making plantations in the most favourable situations would do well to 
limit their selections to the first twelve species named, and generally to the first 
«ix species as being more reliable than the others. 

The seeds of all the hardy gums are small, and do not generally come up as 
well as those of the Blue-gum, nor do they start with the same vigour the first 
year. Of the best way to make a new plantation it is very di£6lcult to write. If 
it is virgin soil broken up from the lussock, and the seed being good, there need 
not be failure, but after land has been worked and there is sorrel- seed in the 
i;round the difficulties are very great, as the weeds get possession before the 
trees. In the latter case I have found considerable advantage in giving the gum- 
seed a start by mixing it in sand made a little damp, say, a fortnight before it 
was sown. This, of course, needs care, as if left a few days too long the seed 
will be sprouting. Even then I would expect greater success than if sown dry. 
The land, of course, should be kept worked up to the last day before sowing. The 
sowing may be done by an ordinary hand-drill, or, if the area is large, by a grain- 
drill, by closing most of the spouts. Sown in rows about 2 yards apart, a crop 
of carrots or other roots may be raised between the rows very successfully, par- 
ticularly if the land has just been ploughed six or seven inches deep out of 
grass, well turned over, and only the surface again worked. In sowing the 
gum-seed it is well to mix a little mustard-seed with it. The mustard- seed muse 
not be mixed with the gums until they are about to be sown. The mustard- 
•seed will quickly spring up, and show the exact row all through the summer. 
This is a great advantage in weeding the gums, as for a long time they are very 
^uny and very likely to get choked by the weeds if left to themselves. Other 
things besides Gums may be sown in this way, as Gupressus macrocarpay or any 
other of the Cypress family. The Pines, too, will germinate and come up well, 
i)ut the small birds are very severe on the Pines, often taking the whole lot. 
The birds do not often interfere with the Cypress plants. 

In sowing a plantation in this manner it is well to use plenty of seed. No 
iharm will come of there being too many plants ; if left it will be a case of the 
•survival of the fittest, or they may very successfully be taken out the following 
spring to make a new plantation or extend the present one. The best time to 
.sow will be about the 1st October, using about 8oz. to the acre, and a little 
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Belfast or Islington manure will add to the chances of suocess. Should it turn 
out after all that there are not sufficient plants to form a good plantation, the 
gaps may be very successfully filled with Pines the following spring, adding 
greatly to the beauty and shelter of the plantation. 

Of the six hardy Oums named above, EiiccUyptua Stuartiana is the fastest 
grower. E, coriacea is the hardiest, and I almost think it grows slower than 
either of the others. E. Ounnii makes very rapid growth at first, but is not so 
remarkable for its growth after the first two years. It is almost as hardy as 
E. coriacea. One striking characteristic of Gum-trees is the extraordinary dififer- 
eiice of the foliage in both shape and colour of young and old trees. Most 
people have noticed this in the Blue-gum, and it applies to all or nearly all of 
the others, except, perhaps, E, Risdonii and E. gumopnyllay which always retain 
their early form of leaf. 

Of the uses of the wood of the different species of Gums there is not much 
need to speak; but I will add Baron Mueller's remarks on the species here 
recommended. Of E. amygdalina he says it is a tree of the largest size. A tree 
was measured in the Gape Otway Ranges 415 ft. high and 15 ft. in diameter. 
The wood is easily split, well adapted for shingles, rails, staves, inner building- 
material, and many other purposes ; but it id not a strong wood. Of E. Qunnii 
he says it attains a considerable size, and supplies a strong, useful timber. 
E. coriacea is used for ordinary building and fencing purposes, and for quickly 
producing fuel is one of the best of trees. Of E. Stuartiana he says the wood is 
mostly used for fencing and for fuel, and is of considerable strength. Nothing is 
said of the merit of the wood of E. cocci/era or E. urnigera; but a friend of 
mine cut down a large tree of the last species a few years ago and found it of 
great value as fuel, almost equalling coal in its heat-producing qualities. In 
Canterbury E. urnigera grows into a fine tree, and is more dense in its foliage 
than any other I have noticed. In closing, I may add that the different species 
of Gums may be raised in boxes and planted out as other trees are, but they 
require sowing very late in the summer — say, the 1st December — or otherwise 
they will be too large to transplant successfuUy. 



CHAPTER XII. 



WATTLE PLANTATIONS. 

«NDOnBTEDLY the cheapest method of raising a plantation 
for both shelter and firewood is to sow Wattle- seeds, either 
^ broadcast or in rows, where they are to remain. There are, 
however, many places where the Wattle will not succeed on account 
of frosts, such as central Otago and inland Canterbury, where sad 
havoc has been caused amongst those trees during the past few 
years. Within a few miles of the coast, in the southern portion of 
the South Island, any part of Nelson, Marlborough, and the North 
Island, except the high lands, for a radius of, say, fifty miles from 
Lake Taupo, the Wattle will flourish and supply a large quantity of 
good firing in a very short space of time. For the purposes of rais- 
ing a quick shelter on very poor land in exposed positions, with a 
view to planting more valuable trees later on, no tree will give such 
good results as the Wattle. 

Although Wattles succeed well on most soils, those of a stiff, 
moisture-retaining quality should be avoided. It is immaterial 
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whether the quality be rich or poor so long as it is free, open, and 
dry. Where the land is ploughable it is advisable to prepare it by 
that method and harrow well to a fine tilth. Soak the seed in 
almost boiling water for a few hours, and then keep it in a damp 
bag till fairly soft. Afterwards mix the seed well with sifted soil or 
sand, in the proportion of 8 oz. seed (dry) to a bucket of soil. The 
soil is merely to increase bulk for the purpose of sowing evenly, 
and the above quantity is sufficient for half an acre. After sowing, 
sufficient covering will be effected by giving the land one turn with 
the Cambridge roller, or, better still, run a flock of sheep on the 
land. 

Another method of inducing speedy germination, frequently 
practised in Australia, is to collect a quantity of brushwood and 
burn it in a heap. When the flames have become extinguished 
throw on the wattle-seed and turn the heap of smouldering ashes 
over to thoroughly mix the seed amongst it, and let it remain until 
cooled down, when the seed will be ready for sowing, and germina- 
tion will take place in a few days. For convenience in sowing the 
whole should be passed through a ^ in. sieve. 

Instances are on record of wattle-seed remaining dormant in the 
ground for many years. A piece of land was ploughed at Bega, in 
New South Wales, which had been cleared of Wattles thirty-seven 
years previously, and shortly after ploughing was completed they 
germinated thickly all over the ground. 

When the land is too steep or uneven for ploughing, spots can be 
selected every few feet and well loosened up with the spade. Into 
the centre of each spot one or two seeds can be dropped ; but a good 
firm bed should first be made for these by simply stamping the heel 
into the centre and afterwards covering the seeds with a handful of 
soil. Early spring will be found the best season for successful 
results. 

All varieties of Wattles are very impatient of transplanting 
unless the greatest care is taken during the operation. Where it 
is found inconvenient to sow the seeds where the trees are to 
remain, probably the best plan is to use Sin. flower-pots, in 
which two or three seeds can be placed, and should more than 
one germinate the strongest can be left. When the roots show 
through the hole in the bottom of the pots it will be time to trans- 
plant them to their permanent homes. To take them out of the 
pots turn them upside down and hold the fingers across the mouth, 
tap the lip of the pot on some solid substance, and the ball of roots 
will come out intact. After the young trees are well above the 
ground they should be gone over and thinned to from 4 ft. to 8 ft. 
apart by pulling up the weak and leaving the more promising plants. 
Beyond going over the young trees occasionally to remove side 
branches, in order to direct the growth into one stem as much as 
possible, and keeping down weeds, no. further attention will be 
required. 

Acacia dealbata (Silver- wattle), A, pyracantha (Broad-leaved 
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Wattle), A. decurrens (Black- wattle), and A, melanoxylon (Black- 
wood) are the varieties recommended for general planting. 

The following are particulars regarding the four principal 
Wattle-trees : — 

Acacia dealbata (Silver- wattle). — This is the hardiest of the four 
species under notice. It is a native of Tasmania, Victoria, and 
Kew South Wales, and, contrary to the general opinion, frequently 
grows to 150 ft. in height. Instances are recorded of its having 
attained a girth of over 11 ft. In Auckland a four-year-old tree, 
grown on good soil and in a sheltered locality, measured 35 ft. in 
height. It is a very ornamental tree for the first few years, but 
later on becomes of rather ^raggly growth. The timber is excel- 
lent firewood. This species should only be planted on land unfit 
for anything else, as it throws up suckers from the roots, which are 
difficult to eradicate. This tree is distinguished from the Black- 
wattle by the silvery hue of its young foliage ; it flowers before the 
Black- wattle, and ripens its seeds about six months after flowering. 
Acacia decurrens (Black or sometimes called Green Wattle) is a 
native of southern Queensland, New South Wales, and portions of 
Victoria. It is not hardy in Canterbury, Otago, or Southland ex- 
cept within a few miles of the coast. It grows exceedingly fast in 
moist warm localities on the poorest of soils, seldom reaches more 
than 50 ft. in height, makes excellent shelter, is easily and cheaply 
raised, and is one of the best of firewoods. Unlike the Silver- 
wattle, this species seldom or never throws up suckers. The seeds 
in a pound weight average from thirty to forty thousand grains. 
The flowers are similar to those of the Silver-wattle, but they are 
much later in coming into bloom, while the seeds do not mature for 
twelve months or more. 

Acacia pyracantha (Golden or Broad-leaved Wattle). — This is the 
richest of all tannin-producing trees. It is of rapid growth, does 
well on poor soils, but never attains more than 20 ft. or 25 ft. in 
height ; found chiefly in South Australia, and is less hardy than 
the others mentioned. In the seedling stage this species produces 
pinnate leaves, which are soon replaced by flat entire leaves or 
phyllodes, resembling some species of Eucalyptus. Being of a 
shrubby growth, it is m valuable as shelter or as a nurse to more 
valuable trees. In moderately cold localities this and other some- 
what tender trees may be successfully grown on lands with a 
western aspect, so that the sun will not shine on them early after 
severe frost. A pound of seeds contains from twenty to twenty-four 
thousand grains. 

Acacia melanoocyUm (Blackwood) is indigenous to the cooler parbs 
of Australia and Tasmania, and grows frequently to 80 ft. in deep 
light soils. It produces immense boles, from which very fine, dark, 
heavy, beautifully grained timber is cut — frequently 4 ft. to 5 ft. 
in width. The timber is one of the best for bending under steam, 
besides being suitable for shop-fittings, furniture, billiard-tables, &c. 
This species requires deep soil with a cool moist bottom to do 
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well. It is probably the hardiest of the large-growing Acacias, and 
one that should be largely planted in this colony. 

Plate 27 illustrates a successful method adopted with this and 
other species of trees which are difficult to transplant. Plants 4 in. 
to 5 in. high are lifted from the seed-beds and wrapped in fresh 
sphagnum moss with a little soil in the centre. The moss keeps 
the roots constantly moist, and within a few weeks after mossing 
fresh roots will be found coming through the sphagnum in all direc- 
tions. 

In addition to the species enumerated, there are many others 
worthy of cultivation, and further information on the subject may 
be found in ** Wattles and Wattle-baAs," by Mr. J. H. Maiden, 
F.L.S., Sydney. It may be mentioned that there are 312 species 
of Wattle in Australia, over a hundred of which are found in New 
South Wales. 

Wattle-growing is carried on extensively near Auckland by the 
Government of New Zealand, and Mr. E. Clifton, Superintendent 
of the Government Experimental Station at Waerenga, near Auck- 
land, kindly supplies the following information on the formation of 
Wattle plantations : — 

The usual procedure in forming a Wattle plantation is to fell and clear the 
scrub, plougb, and work down roughly with disc-harrows, and sow during the 
month of October. Scald the seed, and sow at the rate of lib. per acre. A 
great advance on this is to drill in fib. seed with 1 owt. of bonedust. Trees bo 
treated are at two years equal to those of four years sown without manure. 

The cost of Wattle-sowing may be estimated as follows : Clearing and burn- 
ing, per acre, 7s. 6d. ; ploughing, 7s. 6d. ; disc harrowing, one stroke. Is. 3d. ; 
sowing, 9d. ; seed, lib., 2s. ; harrowing (tine or chain). Is. : total, £1. To this 
with advantage may be added — a second ploughing, at 6s.' per acre, 6s. ; bone- 
dust, 1^ cwt., at £5 10s. per ton, 8s. 3d. : total, 14s. 3d. 

The returns may be estimated at — 

it s. d. £ B. d. 
Per acre, 10 tons green bark = 5 tons dry, at 

£5 15s. per ton.. .. .. .. .. 28 15 

Expenses — 

Stripping 10 tons, at £1 per ton . . . . 10 

Weighing, carting, and storing 10 tons, at 

^S. OQ. .. *. •■ .. 

Railage, about 5s. on 5 tons 



16 
15 


12 10 






£16 5 



From this has to be deducted rent, interest, &o. 

Wattle - growing for the production of tannin- bark occupies an area of 
4,500 acres in this district. 

The Black-wattle {Acada decurrens) is now the only variety planted. The 
Golden- wattle (A. pyracantha)t although yielding a larger percentage of tannin, 
does not form a fair-sized tree ; also, from its bushy habit of growth, it costs more 
to strip than Black- wattle. The third variety {A . dealbata) forms a large part 
of the earlier-formed plantations, and is comparatively worthless. Its introduc- 
tion was a misfortune. 

At present Wattle plantations are not being appreciably extended. The price 
of bark in bundles has fallen from £12 to £5 15s per ton, and as about nine 
years elapse before any considerable return is obtained extensive areas in Wattle 
are not popular with settlers. As regards soil, the Wattle appreciates a good 
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soil, but grows well on a poor one, its one requisite being good drainage. It will 
therefore succeed on anv land wbere the subsoil is fairly porous. Plantations 

I should be laid out so that fire- breaks can be easily maintained, for by this means 
a very probable loss and inevitable anxiety will be avoided. 

In the year 1899 124 tons of ground Black-wattle bark from the Govern- 
ment Experimental Station, Waerenga, was sold at £7 15s per ton — a price that 
I believe had not previously been approached for New Zealand Wattle-bark. 
There was also on hand a small quantity of Silver- wattle bark, for which there 
was very little demand, as the percentage of tannin is very low, being only some 

f 16 per cent., as against nearly 80 per cent, for the former. 



CHAPTER XIII. 




HEDGES AND HEDGE-PLANTS. 

^HE advantages gained by the presence of live hedges around 
steadings and cultivated fields, judging from their absence on 
most properties, do not seem to be understood by the 
majority of landholders in this colony. In fields surrounded by 
good V7ell-kept hedges grass and other crops mature much earlier 
than they do without such protection ; cold winds are sifted and 
their force broken by striking against them. Better far, however, 
to have no hedges if proper attention cannot be given them. In 
most districts one finds hedges neglected, and in many parts exten- 
sive gaps made up with stakes and wire ; others, again, have been 
allowed to run wild, taking up as much as 12 ft. in width of the field 
they occupy. A well-managed and properly formed hedge should 
not occupy more than 30 in. in width if the annual trimming and 
cleaning has been properly attended to. The worst place for a 
hedge is next to a plantation, unless the trees be planted sufficiently 
far away to prevent them growing over and smothering it. No 
doubt the expenditure incurred in fencing off a hedge from stock for 
the first few years has prevented many settlers from improving their 
properties by these most desirable adjuncts. 

In no line of planting will there be found so great a variety of 
opinions with regard to the kind of trees or shrubs that should be 
planted, and to the time and manner of planting, as we find with 
respect to hedges. Perhaps every variety recommended might be 
entitled to preference in particular localities, and it is certain that 
none have a general adaptation to all parts of the colony. It is 
therefore necessary to consider the condition of a given locality, or 
to experiment in a small way with several kinds, and the result 
may lead to a widespread benefit. It is to be hoped that the 
practice of planting a huge forest-tree like Cupressus macrocarpa 
and attempting to maintain it as a dwarf hedge-plant will soon 
cease. Past experience has proved that it is impossible to expect a 
monarch of the forest to alter its habits sufficiently to continue 
healthy and vigorous under the restricted conditions to which this 
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tree is frequently subjected. Can there be any wonder that so 
many complaints have been made as to the dying-out of individual 
plants in hedge-rows when a moment's reflection will show the 
cause to be sufficiently obvious ? 

Before presenting a list of suitable shrubs for hedge-planting & 
few words may be said regarding the preparation of the land for 
their reception. The ground where a hedge is to be planted should 
be free from stagnant water, and should be trenched to a depth of 
2 ft. by about 3 ft. in width. If the soil is poor or shallow in places 
it should be removed, and replaced with more fertile soil from the 
adjacent surface or elsewhere, so as to make the whole line as equal 
in quality as possible, and by this means secure uniformity in 
growth. The distance from plant to plant can only be given 
approximately, as this depends so much on the size at planting,, 
rate of growth, and variety dealt with. All hedge-plants can be 
transplanted at any time from the fall of the leaf until the buds 
begin to swell in spring. Inland, where frost puts a stop to planting 
operations during the dead of winter, perhaps early autumn will be 
found the most suitable season to accomplish this work with the 
best results. 

List of Hedge-plants. 

Berberis Darwinii. — Makes a good dwarf evergreen hedge for 
small gardens ; requires clipping-in closely twice annually. The 
blue berries are freely produced on quite small plants. These 
should be collected as soon as ripe and mixed with damp sand, 
which should be occasionally turned over to assist in separating the 
fleshy portion of the berry from the seeds. Sow in spring in spade- 
wide drills, and cover with branches of Spruce or Manuka until the 
seeds germinate. 

Berberis aristata (evergreen), frequently erroneously called 
Berberis vulgaris (a deciduous species). — This shrub will serve the 
double purpose of providing shelter and an impenetrable fence for 
stock ; it will grow in almost any part of the colony, and on any 
soil that is not stagnant. Fires may run through it, but it will 
sprout again with renewed vigour. It is the best all-round hedge- 
plant for farmers we have. 

Berberis vulgaris. — This fast-growing deciduous shrub soon 
forms an impenetrable hedge on almost any soil and in any situa- 
tion. There are numerous varieties of this species, all of which 
make very attractive shrubs on account of their beautiful autumn 
foliage and highly coloured berries, which range from white to 
black, pink to scarlet, as well as yellow and purple. Eaised from 
seed treated in the same manner as B, Darwinii. 

Holly. — One of the best plants known for the southern portion 
of the colony on heavy, damp land. In light land and in dry 
climates it is, however, attacked by scale and fungoid growths. 
The berries require ** rotting" in damp sand for twelve months 
before sowing. As frost induces germination, the seeds (along with 
the sand) should be sown during late autumn in spade-wide drills. 
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The holly re^tiires two years in the seed-beds before attaining 
sufficient size for transplanting into nursery-rows, where the young 
seedlings should remain for two seasons. Care should be taken that 
dead leaves are not allowed to collect in the heart of holly hedges, 
as owing to their inflammable nature there is a danger of fire 
destroying the growth of a lifetime. 

Laurel, Common. — Fast-growing, and not particular as to soil 
or aspect ; requires plenty of room and frequent cutting to make a 
close hedge. Owing to the poisonous nature of its leaves, laurel 
should only be planted in situations where stock are excluded. 
!Easily raised, either from seeds or cuttings. The former should be 
placed in damp sand for the winter to rot the fleshy covering, and 
sown in early spring. Cuttings, about 15 in. long, taken with a 
"heel" of the old wood in March or April, will strike readily if 
planted thickly in a moist, shady spot. A little sharp sand put in 
the bottom of the trench while planting will assist in root- 
production. 

Cham,CBcypans Lawsoniana (known as Cupressus Lawsoniana). — 
Makes a capital hedge, and stands clipping well ; does well in any 
soil, if not too dry or wet. Seeds of this tree are freely produced 
in the colony. The small cones should be gathered just as they are 
opening (in April or May) and laid on a sheet placed in the sun 
until the seeds fall out. The whole should then be put into a fine 
sieve of a size that will just allow the seeds to go through but will 
retain the empty cones. Sow and cover very thinly, and allow the 
plants to remain in the seed-beds two seasons before transplanting. 
Directions as to method of sowing will be found under '' Seed- 
sowing." 

Ctipressus m/icrocarpa, — Suitable only for large-growing screens- 
in deep soil near the coast ; dies out when kept dwarf by constant 
cutting, and is a very bad neighbour to plants in close proximity 
owing to its soil-robbing properties. Seeds of this tree are obtain- 
able almost anywhere in New Zealand. The cones of the current 
season do not ripen for twelve months, so that in collecting them 
those on the extreme points of the branches should be left. There 
is some difficulty in extracting the seeds during winter for spring 
sowing unless the cones are put under sash-lights exposed to the sun. 
Another method is to tie the cones up in small bags and hang them 
in a dry loft or against a chimney for a few weeks, when most of 
the seeds will have fallen out. Any that are then left in the cones 
can be beaten out if put into a sack and well threshed with a stout 
rod, meanwhile changing the position of the bag at every stroke. 
For directions for sowing, see " Seed-sowing." 

Coprosma Baueriana (Taupata). — Also a first-class hedge-plant 
for vdthstanding the sea-breeze ; it grows quickly, and is easily 
transplanted, but is not suitable for the southern or inland portions 
of the colony on account of its susceptibility to frost. The shrub 
can be raised by cuttings put in during March or April in a cool 
moist spot. It is, however, much more readily grown from seeds^ 
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which are freely produced. Mix the berries in damp sand for the 
winter, and rub them through the hands or a sieve to separate the 
seeds. Sow in spade-wide drills in early spring. 

Cratagits oxyacdntha (Hawthorn, or Whitethorn). — One of the 
best all-round hedge-plants for the farmer, but unfortunately it has 
of late years been much affected by a disease commonly called 
''silver blight." This ''silver blight" seems to affect seedlings 
much more readily than old plants in hedges. Countless remedies 
for this and other diseases affecting trees and shrubs are available, 
but the writer's experience is that the best and cheapest course to 
adopt when disease attacks trees or shrubs is " burning." The 
immense variety of hedge-plants available admits of the selection of 
such species as are not liable to insect or fungoid pests. Haws can 
be collected in autunm, and mixed with soil or sand for twelve 
months before sowing in May or June. An occasional turn will 
hasten the rotting of the fleshy portion. 

JEscallonia macrantha, — A well-known flowering-shrub, with 
dark-green glossy leaves and bright-red flowers. It makes a dense 
and compact hedge, especially in coastal districts, even close to high- 
water mark. In order to maintain density it should be cut twice a 
year — during January, and again when the second growth is com- 
plete. Increasing by layers will be found the most economical 
method of propagation, as cuttings are not always entirely suc- 
cessful unless put in at the exact time — viz., when the first growth 
has ripened. " Layering " may be described as simply the bending- 
down of a lower branch in contact with the soil and cutting the 
under-side of the branch half through in a slanting direction so as 
to make a cut two or three inches long. Some clean sharp sand 
should then be mixed with fresh soil and heaped around the half- 
severed portion, and a brick or stone placed on top to prevent dis- 
turbance. The point of the branch should be cut off short to 
prevent its being swayed about with the wind. Layering should be 
done in autumn, and the plants will be sufficiently rooted for 
removal within twelve months. Almost any tree or shrub can 
be increased by layering, but this system is only resorted to when 
propagation by seeds or cuttings is impracticable. 

ElcBagnus umhellata (E. japonica). — This is an excellent hedge- 
plant for all warm light soils. It grows with amazing rapidity, and 
is easily increased by cuttings during autumn. . In many portions 
of the North Island cuttings are put in where the hedge is required, 
and within three years sufficient growth is generally made to keep 
out stock. Owing to its rapid growth and its tendency to become 
straggly, at least three trimmings during the year will be necessary 
to keep it thick and within bounds. Being a native of northern 
Japan it is fairly hardy, except in inland Canterbury and Otago. 

Griselinia httorahs (Broadleaf). — There are few native trees 
more suitable for a hedge-plant than the Broadleaf, and few more 
easily raised from seeds or cuttings. When the seed turns black it 
will be flt for gathering and putting into sand, which should be kept 
constantly moist during the winter, and the seeds should be sown in 
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early jBpring. Any ordinary soil suits it, but the seed-beds must be 
shfiided and sheltered and kept constantly, moist until the plants are 
through ihe ground. Being of rather slow growth during the first 
season, it may be found necessary to give the seedlings two years 
in the beds before lining them out in nursery-rows. Plant from 
18 in. to 24 in. apart, and keep closely trimmed for the first few 
years, to produce a den^e growth towards the base. 

Lycvwm Afrum (African Box, or Kaffir Thorn). — Almost ever- 
green, intensely spiny, of quick growth, stands clipping, and seeds 
freely. It can be easily raised from seed if mixed with sand for 
a month or two previous to sowing. Being somewhat tender in 
regions far from the sea, it is not suitable for inland districts, but 
does well on all dry or sandy lands — even on pure sand. Un- 
doubtedly the best hedge-plant for coastal situations. 

Ligustrum vulgare (Common Privet) and Ligtistrum Japonicum 
(Japanese Privet). — Both excellent hedge-plants. The flowers are 
white and the berries black. For growing under the drip or in 
shade of trees few shrubs succeed better. Seeds collected in 
autumn and mixed with damp sand will germinate freely if sown 
during September. Both species can also be struck from cuttings 
put in sandy loam. The Japanese Privet makes a valuable orna- 
mental and fast-growing shelter- tree if given plenty of space for 
development. Any soil or situation is suitable for Privet. 

Olearta Traversit (Silver Akeake). — This is a native of the 
Chatham Islands, and one of the best hedge- plants for standing 
near the coast. Inland it becomes a poor, scrubby, nearly leafless 
shrub. It is very fast-growing, and stands clipping well. It can 
be easily raised from cuttings taken off about March and placed in 
sandy soil with some shelter. It requires frequent trimming to 
make a compact, dense hedge. 

Olearta Forsterii (Shawia paniculata), (Golden Akeake), (see 
Plate 28). — This is one of our best ornamental hedge-shrubs, and at 
the same time equally valuable as a specimen or for shelter pur- 
poses. It will grow in almost any soil if not wet, endures extreme 
frost, is fast-growing, stands clipping, and is easily increased by 
cuttings. The latter should be taken off (from February to April) 
about 12 in. long, and planted closely in moist sandy soil partially 
shaded from the midday sun. The general rule in planting all 
cuttings is to put them two-thirds into the ground and one- third 
out. Firm tramping, and sharp sand at the base of the cuttings, 
also tend to induce root-formation. 

Pittosporum. — Some seventeen species and numberless varieties 
of these trees or shrubs are natives of New Zealand. Probably the 
best for hedges is a variety of P. tenuifolium known in the trade as 
Pittosporum Buchananii, which is found along the south-east coast 
from Green Island to the Bluff. It is an extremely fast-growing 
variety, and at the same time hardy. The seed of most species 
ripens in autumn, and should be gathered at once and rubbed 
through a sieve in order to separate the sticky seed from the cap- 
sule, otherwise half a dozen or more plants will germinate from 
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each seed-vessel. Seeds of Pittosporum, and indeed nearly all 
native tree and shrub seeds, should be sown directly they are 
gathered, or be kept in moist sand, as if kept for a few months in 
a dry state before sowing the harder-shelled kinds will not germi- 
nate until the following season, while small seeds (especially those 
kinds belonging to the natural order of composites) lose their germi- 
nating qualities very quickly. 

Pittosporums of most species can be sown where they are in- 
tended to remain, and by this system a better and quicker growth 
is made than if sown in nurseries and afterwards transplanted. 
The only objection to direct sowing is that a much larger area of 
land requires keeping in order than would be necessary if sown in 
the nursery. In direct sowing the seeds can be put in on the sur- 
face of the ground, about three or four to every foot ; then walk 
along the top of the line, keeping the feet close together, and tramp 
them in firmly, afterwards drawing and shoving alternately a little 
soil with the rake from either side into the hollow caused by tramp- 
ling. Should the seeds germinate too thickly the plants can be 
thinned out to about 12 in. apart. When sown in spade- wide drills 
in the nursery ample room should be left on either side of the drill 
to allow of severe ** wrenching " (as explained elsewhere), other- 
wise it will be impossible to transplant them successfully, owing to 
want of fibre on the long, straight tap-root. One season in the 
seed-beds will be sufficient to grow them large enough for trans- 
planting into nursery-lines, and a month or six weeks prior to 
lifting for permanent planting they should again be thoroughly 
*^ wrenched " on four sides. The following species are recom- 
mended for hedges and general planting : Pittosporum BucJiananii, 
P. Golensoi, P. crassifolium, P. Eugenioides, P. fasciculatum, P. 
Salphii, and P. tenuifoUum. 

TabIiES showing the Number of Plants required to Plant an Acre of 
Ground, from 3 in. to 30ft., Plant from Plant; also, a Mile in 
Length, from 3 in. to 100 ft. apart : — 
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SEA-COAST PLANTING. 

*EW ZEALAND, with her 4,330 miles of coast-hne, possesses 
unlimited scope for the energies of the planter in raising 
shelter-breaks for the protection of his stock, crops, and 
pastures against the blighting ocean bUzzards. None but those who 
have been engaged in forming plantations on an exposed sea-coast 
can form any idea of the difficulties to be encountered in carrying 
out that kind of work. The principal evil which one has to contend 
with in sea-side planting is caused by the saline particles, which are 
carried by the wind and deposited with persistent force on the 
leaves and branches of trees and shrubs. The effects of salt- laden 
winds are much more injurious to young trees that have been raised 
in some sheltered nursery than they are to those that have been 
exposed to the fall blast from their initial stages. This is un- 
doubtedly the cause of many failures at the outset. Another evil 
nearly as great is the fact that the young trees, unless they are 
well staked, become loosened through wind-waving, leaving a large 
hole near the neck or collar, in which water rests and causes the 
bark at that point to decay. (See Plate 16.)- In pure sand the 
failures are also due to wind-waving, and in a great measure to 
either the accumulation of sand or its removal from around the 
trees by vdnd ; therefore before attempting the planting of mobile 
sands these must be prevented from invading and annihilat- 
ing the young trees, and precautions must be taken to keep the 
wind from carrying away or otherwise modifying the adjacent 
surface. 
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It is a well-recognised fact that a vast change has taken place 
during the last decade in the productiveness of our coast-lands, due 
in many cases to the clearing-away of the natural covering of scruh 
and trees. So bleak and wind-swept are many positions that the 
impression prevails that it would be useless to attempt to replant 
and restore such places to their former state. But the efforts of 
Nature to cover every naked spot with vegetation are so universal 
and so persistent that she would herself, if left undisturbed, in pro- 
cess of time restore the natural covering. So long, however, as 
stock have access to such places the latter must remain compara- 
tively barren. Exclude these and forest-belts may be successfully 
grown artificially, even on the bleakest shores, in a comparatively 
short time 

Examples of the practicability of reforesting sandy wastes are not 
wanting in this colony, as elsewhere, where large areas have been so 
reclaimed or are in process of improvement. Experience has been 
gained at the cost of many failures and of great patience, but there 
is still more to be learnt by way of experimenting with many of our 
sea-coast plants, and especially those endemic to the Chatham and 
other outlying islands. It should also be noted that whilst certain 
trees and shrubs flourish with great luxuriance in certain positions 
the same varieties will be a total failure in other localties, though 
they may be separated by only a few miles' distance. It is there- 
fore apparent that although certain trees and shrubs are recom- 
mended as suitable for sea-side planting all may not be alike 
successful everywhere, and the planter will require to exercise con- 
siderable caution in making his selection. As an example, the 
common Monterey Pine and Cypress (both natives of storm-swept 
maritime situations in America) may be seen growing in perfect 
condition at high-water mark on exposed promontories north of Gis- 
borne, at Shag Point, Otago, and many other localities ; whilst the 
same trees planted on similar sites in many places on the east 
coast of the South Island, or even on the west coast of Taranaki, 
have proved miserable failures. Again, we have the well-known 
mutton-bird scrub of Stewart Island {Senecio rotundifolius) and 
many other sea-side shrubs sometimes growing with their roots 
practically in salt-water, while their large leaves are neither torn 
nor disfigured by salt-laden winds. Transfer these shrubs to 
northern coasts and they turn yellow, drop their leaves, and 
gradually die off. The explanation of this may probably be due to 
their dislike of hot, drying winds, and to the want of cool, con- 
stantly moist soil, such as they possess when growing under natural 
conditions. With regard to the Monterey Pine, Cypress, and 
other hardy trees failing to succeed in certain positions and yet 
growing with luxuriance in others, the writer has no explanation 
to offer. 

The preparation of the ground for sea-side planting will neces- 
sarily depend on its nature. Where the ground is heavy and sour, 
stagnant moisture must be got rid of by draining, and the pits 




TOTARA (PODOCARPUS TOTARA), ROOTED CUTTING AND SEEDLING, BOTH SIX 

MONTHS OLD. 

Plate S0.'\ [Face p. 58, 
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should be well loosened up some months before planting, in order 
to sweeten the soil. On pure sand the real difficulties will begin, 
and^ as previously mentioned, the sand must be kept in position, 
either with fascines or by sowing seeds of some quick-growing 
plants, such as Gorse, Broom, Lupin, or the common sand-binding 
Marram-grass. These should be sown broadcast at least two years 
prior to planting, so as to have the whole well covered, not only to 
prevent the sand shifting, but to afford protection to the young 
trees. The trees should be raised in a temporary nursery adjacent 
to the planting-site if a comparatively sheltered spot containing free 
sandy soil is available. Most of the varieties recommended for sea- 
side planting will attain sufficient height for permanent planting 
within two years of seed-sowing, so that both sand-binding opera- 
tions and seed-sowing in the nursery can be commenced at the same 
time. It is of the utmost importance that the young plants should 
be of such a size that they will not be ** wind- swayed," and yet 
sufficiently large to prevent them . being covered up with sand. 
From 8 in. to 12 in. high will be fouAd the most satisfactory size for 
the purpose. These can be planted with the spade or trowel at any 
distance apart — say, from 4 ft. to 6 ft. — amongst the sand-binding 
herbage. Occasional looking-over will be necessary to prevent the 
accumulation of sand burying, or the sand-biading herbage choking, 
the young plants. Dull moist weather should be chosen for plant- 
ing, and the greatest care taken to prevent drying of the roots. 

There is great diversity of opinion as to when sea-side planting 
should be undertaken. Some affirm that autumn is the best season^ 
others prefer winter, but probably the majority advocate spring as 
the most successful time. The chief objection to autumn and winter 
planting is that trees and shrubs planted then are subjected to the 
storms of winter, which not only load their branches and foliage with 
salt spray, but rob them of the greater portion of their leaves. Wind- 
swaying also has to be contended with for several months before 
active growth sets in. Spring planting is therefore recommended, 
as the trees will start into growth within a few weeks after being 
put out. 

The following trees and shrubs have been found generally 
adapted for sea-side planting in this colony. Special mention 
should be made of Pinus rmiricata, which has so far proved the 
most successful of all trees in withstanding the blighting effects of 
salt spray, even when growing in pure sand : — 

Trees, Shbubs, and Grasses suitable fob Sea-side Planting. 

Trees, 

Acer pseudo-platanus (Sycamore). Cupi'essus macrocarpa (Monterey Oy- 

Acada pyracantha (Golden- wattle). press). 

Alntis glutinosa (Common Alder). Casuarijia quadrivalvis (She or Swamp- 

ilrat^caria, all speoies. Oak). 

Corynocarpiis lavigata (Karaka). Oriselinia littoralis (Broadleaf). 

Cordyline ctustralia (Cabbage-tree). Laburnum vulgare (Laburnum). 
Chamacyparis Lawsoniana (Lawson's Myoporum Ustum (Ngaio). 

Cypress). Pinus Av^triaca (Austrian Pine). 
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Trbbs, Shbubs, and Gbassbb, kto. — continued, 

2V«tf«— <5ontinued. 

P. CanarietuU (Canary Island Pine). P. cembra (Stone Pine). 

P. Ftr^niana (Scrub Pine). Popu2us, most speoies (Poplar). 

P. radiata (Monterey Pine). Pyrtu aueuparia (Rowan Tree). 

P. muricata (Prickly-ooned Pine). Quercus ilex (Evergreen Oak). 

P. rigida (Pitch Pine). Q. sUllata (Post Oak). 

P. halepensu (Aleppo Pine). Saltx, many varieties (Willows). 

P. Laricio (Gorsican Pine). Thuja oceuUntalis (Arborvits). 

P. pincister {or maritima) (Cluster Pine). Ulrntu montana (Soots Elm). 

Shrubs, 

Coprosma Baueri (Naupata, or Tau- Pittosporum, most species. 

pata). Plagianthua divaricatiM. 

Cytisus seoparius (Common Broom). i2/tamntM/ran^2a (Berry-bearing Alder). 
Euonymus Japonicus. Senecio Huniii (Rantene). 

EsccUlonia macrcmtha. 8. rotundi/olius (Leather-leaf). 

HippophcB rhamnoides (Sea Buckthorn). 8. MuelUrii. 
Lavatera arborea (Tree- Mallow). Tamarix Oallica (Tamarisk). 

Lycium Afrum (African Box- thorn). (Hex europesus (Qorse). 
Olearia avicenntfolia (Akeake). Veronica^ most species (Koromiko). V, 

O. Colensoi (Tupari). elliptical V. athorea^ F. Benthanwit F. 

O. Traversii (Akeake). ligustrifolia, V, macroura, and V.saU- 

Olearia Foraterii (Golden Akeake). cifolia are the best.- 

OrasseSf dtc, 

Arando conspieua fToetoe). Pharmium Umax (Flax) (Harekeke). 

Elymus arenariua (Lyme-grass). Psamma arenaria (Marram-grass). 

Meaembryanthemumt numerous varieties (Pig-face). 

One of the most practical papers ever published in reference to 
coastal planting was read by Mr. James Burgess, President of the 
Gape Egmont Horticultural Society, at the New Zealand Horti- 
culturists and Fruit-growers' Conference held in Dunedin during 
June, 1901. The information contained therein is of such a valuable 
nature to settlers in that district that it has been deemed desirable 
to reproduce it here. 

SHELTER-TREES IN CAPE EGMONT DISTRICT. 

The district known as the Cape Egmont district, on the west coast of 
Taranaki, extending from Stony River on the north to Opunake on the south, 
until about twenty-two or twenty-three years ago was occupied solely by Maoris, 
and, except by a very few adventurous men, was quite unexplored beyond a few 
hundred yards from the beach, along which ran the only track connecting the 
country settled to the north with that settled to the south. A strip of 
country from four to six miles in width along the beach (except in numerous 
patches, which were cultivated by the Maoris) was covered with a tangled and 
dense growth of fern, flax, cabbage-palm, &o., varied by frequent patches of 
scrub, where flourished luxuriantly the numerous and beautiful species of small 
trees and shrubs indigenous to the North Island of New Zealand, and occa- 
sionally a small remnant of heavy bush, which, judging from the remains found 
in swamps, must once have covered the district. Under the shade of the scrub 
the ground was covered with a profusion of lovely palms and ferns, whilst in the 
spring large patches of it were lit up by masses of the beautiful white clematis. 



8BA-COABT PliANTINO. 61 

Prom this strip of oomparatiyely open land to the base of Mount Egmont the 
country was covered with an almost unknown forest, where towered the Bata, 
Bunu, Kahikatea, and other giants of the forest. The open land was overrun 
with innumerable wild pigs of the Captain Cook species, whilst forest and open 
land were tenanted by droves of cattle as wild and wary as deer, in addition to 
large numbers of pigeons, tuis, bell-birds, and numerous' other species. 

Bather more than twenty years ago camps of Armed Constabulary were 
formed in the district, and road-making and surveying went on. Shortly after- 
wards a few European settlers arrived and commenced to make homes for them- 
selves. Seeing the success with which the Maoris cultivated maize, tobacco, 
melons, kumaras, and other tender plants, and the heavy oropb of peaches borne 
by large and healthy trees in the old neglected clearings, the settlers jumped to 
the conclusion that anything they chose to plant would flourish, and began 
planting without taking into consideration the effect that would be produced 
upon the climate by clearing off the native growth by which the country was 
covered. But, alas! this delusion was soon dispelled. In two years peaches 
became almost extinct, deciduous trees would only grow where sheltered from 
the southerly gales by some eminence, the patches of native scrub left standing 
began to look unhealthy, whilst melons and other tender plants became very 
uncertain and difficult to grow. The climate appeared to get worse every year, 
until about five years ago it culminated in two severe gales from the south 
(which came in February), killing Gum-trees which had attained a height of fuUf 
30ft. ; badly damaging, and even killing, many of the Macrooarpa, Laurel, and 
Akeake ; even the Insignis did not escape severe injury ; and only the Maritima, 
Cabbage-palm, and flax were uninjured. Thousands of fruit-trees were utterly 
destroyed, and thousands more have since dragged out a miserable existence — 
unlovely and useless. Yet wherever shelter from the south wind exists plants 
and trees from widely separated countries, equally with those native to the soil, 
Nourish luxuriantly and amply repay the cultivator for his labour. 

On account of projecting so far out into the Pacific, the Cape Egmont district 
is subject to but few and very light froats, snow never falls near the coast, and 
there is practically no winter, but unfortunately of late years very little spring, 
and at any time in the year tender plants are liable to be destroyed by salb 
blizzards where not well sheltered. Wherever good shelter exists such fruits as 
the orange, lemon, and guava flourish equally well as the apple, quince, or goose- 
berry. Azaleas, hydrangea, and cannas luxuriate by the side of the modest 
primrose, violet, and pansy, all alike independent of the least artificial heat or 
protection. In consequence of growing all the year, geraniums, pelargoniucns, 
and other half-hardy plants attain the dimensions of large shrubs, and a bunch 
of beautiful blossom to decorate the home can be cut in the open garden during 
every month of the year. Among vegetables an equal variety flourish; the 
capsicum and tomato ripen side by side with the pea and the bean — all sown 
alike in tbe open garden. 

From the above facts it may be judged how essential it is to have plenty of good 
:8helter, and to know what kinds of trees and shrubs will best suit the conditions 
prevailing in the district. As settlement by Europeans only commenced at so re- 
cent a date, very little experience in this direction is available to the planter, and, 
unfortunately, making experiments in tree-planting requires much time and the 
exercise of great patience before any reliable knowledge can be obtained on the 
subject. Trees advertised as perfectly hardy in surrounding districts are pro- 
cured, and perhaps for four or five years flourish so well that the settler begins to 
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congratulate himself upon having mftde a good choice ; the next year comes a 
blizzard, and his trees are killed outright or badly damaged. The process is 
repeated, perhaps, again and again until, disgusted with repeated fail- 
ures, the attempt is abandoned in disgost. Yet if gardening is to succeed in 
the locality shelter adapted to its conditions must be planted ; . and the Govern- 
ment of New Zealand would be d9ing the greatest service to horticulturists and 
farmers if, through its experts, it could find oat what trees and shrubs would 
best withstand the deadly effects of the salt blizzards and form a thick and 
lasting shelter in the shortest time. What adds very much to the damage 
done is that the gales frequently ocolir immediately after warm and forcing 
weather has started vegetation into luxurious growth ; consequently the foliage 
is tender and in no condition to withstand them. So far the Pinus maritima^ 
Olearia, Taupata, Eleagnus, Euonymus, Gabbage-palm, and flax appear to be 
perfectly hardy in any situation. The box-thorn (although stripped of its leaves 
during a gale) soon recovers. The Pinus insignis is fairly hardy in most situa- 
tions, although not in all, and is rather liable to be blown out by the roots at 
times. 

A shelter-belt capable of weathering the fiercest gales might be formed by 
planting— first (on the south) a good row of flax, next two or three rows of 
Cabbage-palms (which might be cut back to various heights), then a row of 
Olearia, and finally one of Macrocarpa, Pinus maritimay or Piwus insignis. 
Cattle being particularly destructive to flax and young Cabbage-palms, the 
plantation would need to be well fenced with barbed wire, and a hedge of 
box-thorn might be planted at the same time, which, if properly cultivated, 
would in a very few years form such an efiicient cattle-proof, and even boy- 
proof fence that the wire could be safely removed. One of the most im- 
portant points to be aimed at in planting is to keep the cold gales from getting 
uader the trees near the ground. More particularly is this the case with many of 
the native species, whose roots grow very near the surface ; consequently, for the 
outside row some plant, such as the flax, which keeps dense close to the grotmd 
and is perfectly hardy, should be selected. If the orchard or garden to be planted 
be small, it may be objected that the amount of ground taken up by the shelter 
is out of all proportion to that sheltered. But in the more exposed positions this 
seems unavoidable until hardier trees and shrubs of more dense growth are 
introduced. 

Unfortunately, the first idea of settlers when first taking up land appears to 
be that a clean sweep should be made of everything growing upon it.* Fire and 
steel in a few years leave the country practically without shelter to break the 
force of the gales. Sooq the discovery is made that the climate is not what it 
oace was, and has changed very much for the worse. Not only do horticul- 
turists suffer from the change, but the cattle, having nothing better than a wire 
fence to shelter under, require far more feeding, and even the a do not thrive as 
before ; firewood and timber become scarcer and dearer every year, and the 
necessity for replanting is admitted by all, but, unfortunately, practised by few. 
In this case, as in most others, destruction is far easier than construction, and 
shelter that might have been preserved by a few weeks' labour and a small out- 
lay for fencing has to be replaced at a far greater outlay of capital and labour. 
Long years have to be waited whilst the plantations are growing, and even when 
grown formal rows of pines are a poor substitute for the beautiful native bush 
that has been destroyed. 

Taranaki, far and wide, has laid claim to the title and been known as ** The 
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Garden of New Zealand." If the Gape district is to retain its olaim to share in 
the proud title it must plant shelter on a large scale, and that without delay. 
At present the trouble is that so few plant. When every farmer finds that it 
pays him to do so, as it undoubtedly will, the difficulty experienced now will 
rapidly decrease, for each fresh break wind planted will help to protect the next 
and give it a better chance of establishing itself. According to statistical 
returns, the whole of Taranaki has planted only the paltry area of about 900 
acres, while Auckland and Canterbury have each planted about sixteen times 
that amount. 

Under the Atkinson Government landowners who planted forest and shelter 
trees and attended to them until properly established were given land scrip in 
proportion to the amount planted. Gould not something on the same lines be 
4one now ? The need for planting becomes not less but greater every year. 

Thousands of acres in the colony, and patches on most farms, are of little use 
for any other purpose than growing trees, or in any case would be better used 
in this way than any other ; but on account of the long time that has to be 
waited before any return is obtained for outlay few are disposed to plant. The 
benefits derived from extensive planting would be universal, as it would greatly 
improve the climate, the scenery, and the products of the whole colony. The 
Government of the colony has offered bonuses for the production of many things 
of infinitely less value than trees. Might it not, then, do something to encourage 
their planting ? Whenever land having bush or scrub growing upon it is sold or 
leased it might be made a condition that a certain percentage of it should be 
properly fenced and protected, and, if the bush should be accidentally or wilfull} 
destroyed, that it should be immediately replanted by the occupier. On open 
land to be disposed of it would be no hardship to require that a moderate 
proportion of planting should be done by the occupier; whilst in the case of 
lands already disposed of by sale or lease some such inducement as an advance 
•of money for a short term, without interest, to pay cost of fencing and planting 
might be made. 

The subject is one of the greatest importance, for, in addition to the fAst- 
■approaching scarcity of timber, which is essential for so many purposes, there 
•can be no reasonable doubt that the destruction of all trees over a large area 
renders the climate less equable, and the country denuded of forests is liable to 
;greater and more sudden extremes of heat and cold, drought and flood, than one 
that is fairly well wooded. Although the only question asked be, Will it pay to 
plant ? the answer must be emphatically, Yes ; it will pay in the extra comfort 
ibfiorded to cattle, the earlier start made by vegetation in spring, the greatly 
xeduced risks of having crops destroyed, in the beautiful and useful products of 
the garden and orchard, in the production of firewood and posts, that are always 
wanted, and, in addition, it will add beauty to the landscape, whose value cannot 
be stated in cash. Most of the countries of Europe which have allowed the 
reckless destruction of forests to take place have bitterly regretted their mistake, 
iind are now, at great cost, endeavouring to rectify their mistaken course. Let us, 
then, before our climate and scenery are ruined by the reckless destruction that 
is going on, put a stop to the process and begin planting on an extensive scale. 
The sooner this is done the better will it be for our beautiful colony and its 
inhabitants. Our extensive and luxuriant pasture-lands render this an ideal spot 
for dairying and many other occupations. Clear off all your shelter and the small 
■streams will become dried up in summer, whilst becoming turbid torrents carry- 
ing off your soil to the ocean after heavy rain in winter. The equable climate will 
•change to one where drought alternates with flood, whilst your beautiful and 
attractive scenery will be but a sad memory of the past. 

I can lay no claim to having written a scientific or exhaustive paper on my 
subject, but if the few facts and theories advanced induce others better qualified 
than I to take up the matter the time spent in preparing it will not have been 
wasted, and the trouble taken will be amply repaid if it helps in any degree to 
accelerate attaining the desired object. 
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DR. TRUBY KING'S PAPBR ON SEASIDE PLAIHIING. 

Sib, — Karitane, Otago, Ist December, 1903. 

In response to yonr request for an account of experiments in seaside 
planting carried out at Karitane during the last four years, I will give the gist 
of an address on the sobject read before the Otago Institute last year, with 
amplifications based on later experience. 

I assume that what you want is a statement of practical experience and of 
such conclusions as we have been led to form in regard to seaside planting Id 
this particular district. 

The area to be dealt with consisted of two entirely distinct parts — namely, 
(1) a sand isthmus about 4 chains wide and 8 chains long, connecting the Kari> 
tane Peninsula with the mainland ; (2) the peninsula itself. 

In the early days of the colony some half-dozen whalers had their huta 
erected on the isthmus, and the sand was securely held against wind and sea by 
a natural growth of flax and native grasses. Later the huts were abandoned, 
and cattle soon destroyed the vegetation both of the isthmus and the neighbour- 
ing sandhills along the coast of the mainland. Up to this time the peninsula,, 
which rises steeply to a terrace about 80 ft. or 40 ft. above sea-level, had been 
quite free from drifting sand, and was closely covered with a luxuriant growth of 
grass and clover. Now the sand commenced to be drifted along the beach and 
across the isthmus, some finding its way into the estuary and contributing to- 
the shoaling and ruining of the port, and another portion travelling up the- 
slopes of the peninsula, killing all vegetation in its path except a gorse-bush 
here and there. Sometimes the ground was so deeply covered with sand that a 
dray could be driven over the remains of the fences, and at others the bare 
earth, devoid of any sign of plant-life, was left exposed. The isthmus became- 
BO much lowered that from time to time it was submerged during high tides,, 
and the river threatened to resume its ancient course straight through the neck, 
which would have completed the ruin of the port. 

At this stage, four years ago, the matter was taken in hand by the Kari- 
tane District Improvement Society. The isthmus was fenced, and manuka 
scrub was lashed to the bases of the posts which skirted high-water mark in 
order to accumulate a sand- barrier. The scrub was maintained at about a foot 
or more above sand- level, and as the sand rose other layers were added from 
time to time. A second similar line of scrub defence, parallel to and a quarter 
of a chain back from the first line, was erected later. In the meantime marram- 
grass had been planted ; and a clay embankment and roadway, protected by the 
scrub and fringe of marram, was carried across the isthmus from the mainland 
to the peninsula. At the present time, at the end of four years, an uninter- 
rupted sand-dune stands as an efiective barrier to all further sea-encroachments. 
This dune, 8 chains long by over a quarter of a chain wide, and averaging from 
6 ft. to 7 ft. high at the crest, is densely covered with marram-grass, the leaves 
of which carry the wind-shelter 2 ft. higher. This sand-ridge is increasing in 
height fully 2 ft. a year, and it has raised the level of the beach in an inclined 
plane stretching several chains down to low-water mark. Three things have 
thus been accomplished — (1) Some thousands of tons of drift sand, in transit to 
shoal the estuary and prevent plant-growth on the land, have been arrested, 
bound together, and laid down in the desired position as a sea-wall sheltering a 
permanent roadway. (2.) A wind-barrier has been formed 8 ft. high. This now 
shelters plantations of Olearias, Box-thorns, Pines, Cypress, Willows, and Cab- 
bage-trees, which are making good growth to the north of the roadway. Clover 
has sprung up wherever the sand is not occupied by marram-grass or shrubs — 
all this taking place where only a few years ago sea- wreckage was strewn at 
every specially high tide. (3.) The portion of the peninsula which has been 
rendered for the time being valueless by drifting sand has clothed itself with the 
most luxuriant covering of grass and clover wherever the ground is not occupied 
by our plantations of shrubs and trees. 

When the arrival of fresh sand at the peninsula was stopped, the winds 
soon dispersed and cleared off most of what had accumulated ; and if the 
object had been merely to secure open pasture-land, there was nothing to prevent 
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the immediate sowing of olovers, which would have covered all the denuded 
ground in a season. It was desired, however, to commence planting the publio 
domain of some 88 acres for shelter and ornamental purposes, and sevetal pri- 
vate properties needed similar protection. Here was virtually an islaM, some 
43 acres in extent, rising abruptly from the sea to a height of from '80 ft. to 
180 ft., and the problem before us was how to clothe it with shelter most expedi- 
tiously and economically. The Domain Board had practically no funds, and 
certainly nothing to expend in mere experimenting. The property immedtately 
adjoining the isthmus belonged to myself, and I decided to give a fair trial' to 
the methods of planting which had been found elective on the islands and sea- 
coast of Scotland, Fortunately, ample data were available ' in a series. oi! essays 
on the subject published in the Traosactions of the Highland and Agricultural 
Society. With these before us, screens of palings, manuka scrub, &o., were 
erected round the margin of the terrace, and, under cover of thes^ shelters, belts 
of Conifers, Gums, and the hardier deciduous trees, and some native'evergreens', 
snch as Ngaio and Cabbage-tree, were planted. These now form dense esta- 
blished thickets, in which the Blue-gums reach 20 ft. in height. Pints insignia 
16ft., Sycamore 9 ft., Silver-birch and Bowan 8 ft., &c. 

The success of these plantations could not have been greater, but the initial 
cost of providing a shelter rendered them unnecessarily expensive. There 
can be no doubt that shelter is the first consideration for seaside planting, 
and that no form of shelter quite equals a "dead fence " of palings or scrub if 
it be desired to raise a belt of trees to a given height in a minimum of time. 
Nevertheless, experience has convinced us that, given a reasonably good soil and 
proper preparation, a screen of living plants is equally effective, and entails in 
practice no great loss of time if the work be carried out systematically and 
with proper judgment and foresight. We find it an inestimable advantage 
to thoroughly work the whole of the soil beforehand, and where this is 
feasible we never resort to pit-planting. Trenching by hand is, of course, 
oat of the question on the score of expense, and is unnecessary, in this 
district at least, because special ploughing and cultivating prove equally 
effective. We plough shallow in the summer, clean well with cultivator and 
harrows, plough deeply with a digger-plough in the autumn, crop with 
potatoes the following spring where suitable, and realise a profit. Where 
too exposed for potatoes we sow down in crimson clover or annual red 
clover. In either case the ground can next be easily cross-ploughed to the 
depth of 15 in. or 16 in. by using two teams, the digger-plough being pre- 
ceded by a swing-plough, which lets the former down the desired depth. By 
this means a most perfect mixture of soil and subsoil is obtained with a pre- 
ponderance of subsoil in the top 8 in. or 4 in., which thoroughly breaks down 
daring the winter. Thus, availing ourselves of ordinary farm implements and 
teams, at the end of a year we have got our ground into the best possible 
condition without appreciable expenditure. Meantime, a few yards of the 
windward side of the oelt-area should have been sown or planted with shrubs in 
order to provide a narrow pioneer screen instead of its being cropped with 
potatoes or clover in the early spring ; and if quick-growing plants, such as 
Maritime Pine, Lupin, Tree-mallow, and Akeake, have heen used there should 
be an effective hedge 8 ft. or 4 ft. high to shelter the more permanent 
shrubs and trees, which we prefer planting early in autumn (at the end of April 
or in the beginning of May). With well-worked ground and some shelter we find 
that on the whole the autunln planting gives better results here than spring 
planting, and the selection of this time falls in best with our general scheme. 
The width of the whole belt and of the portion devoted to a pioneer screen are 
essential considerations which must be determined by the object in view and 
the character of the locality as regards exposure to cutting winds, slope, soil, 
&c. In general, I should say that in this district from half a chain to a 
chain is usually enough; and the outer third of this may be a pioneer screen. 
The formation of this screen is really the essential matter, because once shelter 
has been established a wide range of trees and shrubs will flourish at the seaside 
as well as, or even better than, inland. The baneful influence of the sea- 
breezes laden with salt ceases when we moderate the rate of the air-ourrents to a 
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oertain degree, and diminishes as the trees grow taller on acooimt of acclimatisa- 
tion and the increased toughness and strength of the leaves and twigs of mature 
plants. The more gentle the rise of the inclined plane of the foliage of the 
shelter- helt from windward to crest the less seriously will it be affected by wind, 
and hence it comes about that if our plantation be on quickly rising ground we 
must increase the width of the belt ; and the same applies wherever the winds 
are excessively severe and cutting. If ground-space, time, and expense were of 
no importance, the ideal seaside shelter would commence with marram or 
lyme ^rass on the low-lying sands and rise gently up the slopes through graded 
Veronicas, Flax, Senecios, Olearias, Pittosporums, &c., to plantations of the 
loftier Conifers, Gums, deciduous trees, &c. 

In experimenting with screen-formation at Karitane we lost much time in 
places, and were put to considerable expense, by the more or less complete failure 
of the majority of the plants relied on at Home. Sea-buckthorn, Tamarisk, 
Snowberry, and Dogwood are universally recommended as pioneers by ail Home 
authorities ; yet, with the exception of Tamarisk, none of these plants have made 
as much headway in fully exposed situations here in three years as some other 
shrubs have done in a single season. Even the Tamarisk has proved capriciofis, 
and has done well only under comparatively favourable conditions. None of our 
evergreen Oaks have made and sustained more than a few inches of growth per 
year, and the same applies to the English Maple. In this district, whatever 
value such trees may ultimately have, they are useless as pioneers. Gorse, 
Broom, and Briar, in spite of their thriving, cannot be recommended, on account 
of their coming under the Noxious Weeds Act. 

The following list embraces the representative screen-plants of each speoies 
which have grown best with us, arranged roughly in order of estimated avera.ge 
height at the end of, say, one, two, and three years when planted in well-worked 
ground with open exposure to prevailing winds. The height when planted is 
assumed to be about 6 in. In some instances our specimens at Karitane have 
not been planted the full time, and I have then filled in data derived from 
plants growing eleewhere under similar conditions. In the fourth column are 
given the heights to which the various species might possibly attain under 
favourable conditions as to shelter, &o., these figures being for the most part 
taken from Floras and works on gardening and forestry. By making com- 
parisons of the various plants one with another in the several columns, it will 
be realised that in the formation of a shelter-screen the data as to growth in 
full exposure during the first three years is more immediately important than 
the information usually supplied as to possible ultimate growth. It would be 
obviously an advantage if one could also give data as to probable ultimate 
height when fully exposed, so that the figures in the fourth colunm might be 
directly comparable with those given in the first three columns, but unfor- 
tunately such information is not available. 

It must be understood that the figures I give are only a rough approximate 
average even for the narrow range of conditions within which our plantations 
have been made. Thus, in regard to the Veronicas, it will be found that the 
growth of the last three in the list is set down as identical for the first three 
years, though in practice this would never be the case. Under open exposure 
to severe salt laden gales Veronica salicifolia will make little progress, and may 
be killed, though V. elliptica will fiourish ; while under relatively favourable 
conditions F. salicifolia will outstrip V. elliptica^ and is rightly described as the 
quicker grower under ordinary circumstances. It will be seen that Baccharis 
halimifolia is assigned a height of 4ft. Gin. at the end of three years, and 
Senecio rotundifoUus only 4 ft. 3 in., and this is probably a fair average for the 
district ; but the Senecio is much the hardier under severe stress of weather, 
and would make vigorous growth where the Baccharis would fail. Given a little 
shelter, Goat-willow or the native Fuchsia may grow twice as quickly as Senecio 
rotundifolitiSf but the latter is incomparably hardier, and under severe stress 
will grow much quicker than either. We have plantations of African Box- 
thorn which are growing twice as quickly as plants of Senecio rotundifoUus 
immediately alongside, but in free open exposure the Senecio makes much the 
quicker progress. 
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A few practical comments as to the various groups of plants in the above 
list may be of value. 

Mabbam-obasb. — The shelter attainable depends not so much on the height 
of the plants as on the accumulation of sand. Thus, in three years, at Karitane, 
marram has raised a barrier 8 ft. high, rivalling in this way the quickest-growing 
shrubs. 
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New ZEAUUfTD Flax has proved one of the hardiest and best shelter- 
plants of moderate height. 

Lupin and Tbes-maixow.— For rapidly efiectiye temporary shelter in our 
district these shrubs are unequalled, but they are oomparatively short-lived, 
though the Lupin will keep on resowing itself and thriving for a long time. 
Both make large demands during their period of rapid growth on the wate 
and salts in the soil, and thus tend to check the growth of other shrub 
placed too near them. The Lupin does not rob the ground to so great a distance 
as the Mallow, will flourish in almost pure sand, and has the further advantage 
of storing up additional organic matter in the soil. It must be borne in mind 
that when the windward side of tbe screen is composed of Mallow or Lupin 
planted close up to permanent shrubs, the latter are left bare on the death of tbe 
former for a number of feet above ground-level, and are then apt to suffer 
severely from the effects of wind whistling through them. In spite of these ob- 
jections no shelter has proved more useful at Karitane than Lupin and Mallow 
when used judiciously. A fringe of either or both placed a sufficient distance 
away from other shrubs is invaluable. 

Vbbomioab. — These may be planted in the order named, and will then form a 
dense inclined plane from windward to crest. V, DiffenhcLchii and V. elliptica are 
especially hardy, and if planted about 2 ft. or 8 ft. apart soon come together. It 
will be noted that the height attained by V, elliptica is only 8 ft. 8 in. at the 
end of three years; but this applies only to the outside fully exposed rov7, 
the second less exposed row attaining to 9 in. higher, and the third row to a 
height of 5 ft. If limited to one kind of plant for the rapid and economical for- 
mation of a dense permanent shelter-screen up to 12 ft. in this district I should 
choose this ^rub. Cuttings can be propagated by the thousand with a minimum 
of trouble, and the young plants need no protection or shelter of any kind when 
placed in their permanent positions. Stray plants of Veronica elliptica form 
an indigenous growth here almost to the water's edge, on cliffs full^ exposed to 
the south-west wind laden with sea-spray. Under these conditions it is a 
dwarfed gnarled shrub not exceeding 6ft. high, with a trunk Gin. through. 
Other hardy Veronicas^ such as arborea, Colensoi-mcyor, &c., do well here, and I 
have dwelt specially qn the merits of V, elliptica simply because it appears to us 
to be the most suitable for extended use in the formation of permanent wind- 
creens. 

The Sbnecios and Olbabias named have all proved very hardy, are for the 
most part easily propagated by cuttings, and make quick growth. Unfor- 
tunately, individual plants of both genera are more or less liable to sicken 
and die suddenly when still young and apparently in full vigour. This liability 
to disease renders it undesirable to trust solely to these shrubs in any locality. 
The thickets and groves of robust old trees and the isolated specimens seen at 
Stewart Island and elsewhere show that the Senecios and Olearias are not short- 
lived under suitable circumstances. The most valuable in this district are 
Senecio rotundifolius and OUaria Traversii, As the latter tends to outgrow its 
strength and to flower excessively it should be clipped back every year or so. 
Further, it is well to plant some shrub such as Veronica elliptica or Senecio 
rotundifolius to windward, because the lower part becomes bare in a few years. 
The hardier Senecios and Olearias have proved not only indifferent to wind, but 
are found to be more healthy and vigorous when exposed. Like the Veronicas, 
well-rooted cuttings may be planted out directly into exposed situations without 
being sheltered. 

Escallonia macbantha. — Among exotic shrubs this has proved one of the 
hardiest and best, but propagation is much more troublesome than in the case 
of the foregoing plants, and it is less easy to establish. 

ELiBAONUS jAPONious and EuoNYMUS JAPONicus are in all respects excellent 
pioneers. 

PiTTOBPOBUMS and GoPBOSMAS.— The best of these, such as P. Ralphi and 
C. lucida, make rapid growth, and are thoroughly hardy and reliable. 
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CoBDYLiNE AUSTBAUS. — Nothing we have tried, with the exception of 
OUaria Traversiij outstrips the Gabhage-tree in rapidity of growth, and the 
extreme ease of propagation by seed renders it one of the best trees for extensive 
planting at the seaside. 

GoAT-wiiiiiOw and Box-thobn have both proved very hardy, qaick growing, 
and satisfactory, and the facility of propagation by cuttings renders them suit- 
able for extensive use. 

The Bboadleaf, on account of its hardiness and permanence, is one of the 
most desirable seaside shrubs, and we find that its growth in fairly good soil 
is not so slow as is generally supposed. We consider it a good pioneer to plant 
on the windward side of any shrubs of doubtful permanency, such as some of the 
Senecios and Olearias. The taller forms of either of the latter groups, of course, 
outstrip it in rapidity of growth and will afford immediate protection, but 
the Broadleaf can be relied on for ultimate shelter and continuous steady 
growth. 

Bacchabis halimtpoiiIA makes very rapid growth in this district, and 
promises to be valuable on account of its ability to grow in almost pure sand 
and in situations liable to frequent flooding by salt water. Its rapid herbaceous 
growth inclines one to think tnat, like many of the CompositcBy it may not prove 
to be very long-lived. 

The Ngaio, which is so valuable in the North, and of which there are 
many good adult specimens in the district, has proved almost a failure owing to 
the severe cutting-back of young plants by frost, and the ravages of aphides in 
summer. When it is added that our adult trees are much infested by borers, 
and are many of them dying from this cause, it will be realised that the Ngaio 
is of doubtful value here. 

The Taupata (Coproama Baueriana) and Kabaka are too much cut by frost 
to make any satisfactory progress as pioneers. 

The PoBUTUKAWA is killed outright in cold winters. 

Of lofty evergreen trees the Pinus mubigata and hardier Gums promise to 
serve our purposes best. Some of the hardier wattles are expected to quickly 
afford good shelter, both as shrubs and trees. Cupressus macrocarpa and Piniis 
insignia grow fairly satisfactorily, but are more cut by the sea-breezes than 
P. muricatoA. 

No doubt some of the plants we have tried in this district would make more 
rapid growth elsewhere, but on the whole I think the tendency would be in the 
reverse direction. Our soil is decidedly above the average, and in many coastal 
situations stresses of weather are more severe than at Karitane. I know that 
some of the shrubs mentioned make comparatively slow growth under condi- 
tions apparently differing very little from our own, but, allowing for local 
idiosyncracies, the list will, I am satisfied, be found generally applicable except 
in the far North. A word of caution as to ploughing exposed seaside ground is 
perhaps desirable. . If the soil is light and fully exposed the danger of having the 
soils carried away during a strong gale must always be borne in mind. 

I enclose some photographs illustrating wind- shearing, and trust that these 
will make it clear how much more rapidly a high screen can be grown if it is 
made of sufficient width to furnish an inclined plane of twigs and foliage rising 
gradually from windward to leeward in respect to the prevailing sea-breeze. 

Yours, &c., 

P. Tbuby King. 
H. J. Matthews, Esq., State Forestry Department, Dunedin. 
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STREET TREE- PLANTING 

*HE annually increasing number of inquiries made by Borough 
Councils in regard to the work of street-planting has suggested 
the writing of the following short chapter on this subject, in 
the hope that it may be of some assistance in carrying out this very 
desirable work. 

The planting of trees along the margins or centres of streets is 
a matter of great importance not only on account of the cheerful 
aspect produced by their colour and the advantage gained by their 
shade, but also from a sanitary point of view, as it is well known 
that the presence of healthy foliage is a considerable factor in the 
purification of the atmosphere. 

In order to secure the favourable opinion of the public regarding 
street-trees the first and principal aim must be to succeed in the 
object in view — viz., to line our streets with trees which from their 
nature are suited to withstand the dusty atmosphere of towns, and 
which will grow with reasonable rapidity and produce an abundance 
of healthy foliage that will remain in good condition until the 
autumn is • well advanced. These are the conditions which the 
public have a right to expect, and for which they are called upon 
to pay in the shape of rates. Since, therefore, the planting of 
streets devolves generally upon public bodies, it seems necessary 
to employ competent persons to carry out the work. Too often it 
is placed in the hands of surveyors, who as a rule have not the 
necessary knowledge to skilfully direct the workmen employed ; 
consequently failure is almost certain — at all events, only poor results 
are obtained from the outlay. The principal drawback to the succiess 
of street-planting is the same that has retarded other undertakings 
in the direction of arboriculture — ^viz., want of knowledge as to the 
conditions of successful growth, and the absence of care and atten- 
tion subsequent to plantmg, by which alone obstacles presented by 
naturally unfavourable surroundings can be overcome. 

It is safe to say that most people regard tree-planting as being 
as simple and easy a matter as tree- felling : all that has to be done 
is to dig a hole, put in your tree, and fill up the hole again. If 
under ordinary conditions of growth a vast deal more is requisite to 
successful planting than sticking the tree into the ground right end 
up and letting it take ics chance, how much more obvious is the 
need of attention and proper precautions both at and subsequent 
to planting when the influences and surroundings of crowded 
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thoroughfares upon the tree's growth have to be taken into account. 
Yet how often does failure result from the fact that trees are 
merely stuck in and left exposed, not only to struggle against un- 
fayourable conditions of soil and moisture, but to the chances of 
street accidents ! It is of first importance that the tree has abund- 
ance of good rich soil in contact with its roots from which to draw 
nourishment, as the soil of the street is usually hard and dry, and 
largely composed of elements little adapted for the support of vege- 
table life. When the tree has attained a firm foothold it will be 
able to extend its roots into such uncompromising soil, but in 
planting it should have sufficient good rich soil to give it the neces- 
sary sustenance in its earliest stages. 

Few persons understand that it is through the hair-like fibres 
which radiate from the large roots that the tree absorbs nutriment 
from the soil. In digging up trees for transplanting a large propor- 
tion of these are necessarily detached — especially those at the extremi- 
ties — and the absence of these fibrous roots is apt to be regarded 
as a matter of little consequence so long as sufficient of the main 
roots remains intact. Trees are frequently planted from the roots 
of which nearly all the fine fibres have been torn away, and the 
larger the trees the fewer of these hair-like filaments are likely to 
be saved in removal, as they grow in the greatest profusion farthest 
from the tree and from the larger roots. This is one reason why 
the difficulty of safely transplanting trees increases with their size. 
Exposure to the air, and possibly to the sun or a drying wind, 
causes the fibrous roots to quickly lose their vitality. Probably no 
course results in more failures than the planting of trees which 
apparently have plenty of roots, but from which the fine fibres have 
either been torn away or allowed to wither through exposure to 
the atmosphere. When the capacity of a tree for extracting mois- 
ture from the earth is diminished by the loss of a proportion of 
its roots, it is necessary to restore the equilibrium between ab- 
sorption and evaporation by proportionately diminishing the ex- 
panse of foliage by pruning, otherwise the amount of moisture 
which the small remaining quantity of root-fibre is able to absorb 
will be insufficient for the supply of leaf-surface, and the result will 
be decreased vitality, followed by death. 

Staking Stbeet-tbees. 

This provision should never be omitted immediately after plant- 
ing. When tree-guards are used, a loose collar of canvas or other 
strong material should be put round the main stem at the same 
height as the top of the tree-guard. To this may be attached three 
short lengths of wire or clothes-line, and the other ends may be 
made fast to the top of the tree-guard. When tree-guards are not 
used, it is a good plan to drive in one or more wooden stakes at an 
angle of 45° (with the lean towards the direction of prevailing 
winds), and attach the tops of these to the main stem about 6 ft. 
up. Some soft and pliable material should be wrapped around the 
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stem to prevent chafing, and this should be sufficiently slack to 
allow for increase of growth during the first season following plant- 
ing, after which the stake can be removed. 

Pruning Stbebt-treeb. 

Much injury is inflicted upon street-trees by ignorant and care- 
less pruning. Limbs are frequently cut off, leaving a projecting 
stump instead of severing close to the trunk, with the result that 
the projection gradually rots away, and decay is communicated to 
the heart of the tree. 

After pruning, the wounds should be painted over with Stock- 
holm tar or paint — a precaution against disease which is seldom 
adopted. The most important point to be remembered in pruning 
street-trees is to carefully preserve the main stem during all stages 
of growth. No branches should be allowed to remain at a lower 
height than 10 ft. from the surface to the ground, as any such will 
only be broken or destroyed by traffic. When the head becomes 
too thick, top-heavy, or is spreading beyond its legitimate limits, 
it is a simple matter to reduce its branches, remembering always 
to cut them close to the fork from which they spring. 

Trbb-guabds fob Street-trees. 

There is little^ use in planting trees along streets unless they are 
protected from tlie injuries to which in such localities they are con- 
tinually liable, especially from the attacks of animals and thought- 
less or mischievous boys. Circular wire-netting guards, 6 ft. in 
height and 3 ft. to 4 ft. in diameter, seem to be the most effective 
means of affording the necessary protection. Four or more up- 
rights of angle or tee iron, and from three to four circular bands of 
light iron firmly riveted to the uprights, make the neatest and 
most lasting guard, while the cost is only slightly more than that 
of the perishable wooden structures so frequently seen in our 
towns. Street-trees are often irreparably injured through chafing 
against the guards, and constant attention must be given to prevent 
damage from this cause until the trees are sufficiently strong to 
withstand swaying by the winds, in accordance with the directions 
given later. 

Trees suitable for Street-planting. 

There is no more pleasing effect in street-tree culture than a long 
shady avenue of the same variety of trees trained with a view to 
uniformity, whilst any intrusion of another kind, differing in hue or 
foliage, is like a discordant note in a strain of music. In many of 
our towns, for instance, may be seen on the same street Poplars, 
Elms, Oaks, Chestnuts, Planes, and Birch, all in different stages of 
growth ; while occasional blanks and wide gaps occur where failures 
have not been replaced, producing much the same effect as the 
juxtaposition of old-fashioned lean-to shanties with modern build- 
ings of two or three storeys high. It would be a great improvement 



Piau se.i 



STBEET TBEE-PIjANTING. 73 

to have rows of Planes on one street, Chestnuts on another, and 
soon. 

The interval between the trees must be decided according to the 
species of tree dealt with, those of a spreading habit requiring much 
more space between individual trees than those of a more upright 
growth. Boughly, half a chain may be said to be the correct ms- 
tance for most trees, but this distance will vary a few feet either 
way according to the length of each building-block. This distance 
can easily be determined by putting in pegs a quarter of a chain 
from each end of the starting-point — e.g., &om the kerb of the street 
nmning at right angles to the one being planted — and dividing 
the distance between these two pegs by 33 ft. or thereabouts. No 
tree should be nearer the kerb-line than 6 ft., otherwise its roots 
will in time cause the water-table to become elevated opposite 
each tree, forming a series of miniature dams along the whole 
street-line. 

As to the preferable varieties for street-planting, there is a wide 
difference of opinion, and choice also largely depends on local con- 
ditions. Generally speaking, the Oriental Plane is the most popular 
in this colony, where it thrives under almost all conditions 6i soil 
and climate. It is, however, best to select those species which 
have large leaves, as in these the spaces between the branches are 
wider ; so that while in summer the large leaves afford a pleasant 
shade, in winter, when the trees are bare, both the sun and wind have 
free access to the street below ; but small-leaved trees, such as the 
Silver-birch, having closer branches and an abundance of twigs, 
even in winter cast a shade which is undesirable, as it keeps the 
street damp. 

The following trees can be recommended as suitable for most 
localities, and further particulars regarding these will be found in 
the alphabetical list in another part of the volume : — r 

The Oriental Plane is unquestionably the best of all the Planes, 
both for shade and for handsome foliage. It forms a round and 
richer dense-headed tree, seldom exceeding 60 ft. in height, with a 
comparatively short but massive stem, which soon divides into 
several robust arms, spreading horizontally to a considerable dis- 
tance. This horizontal growth (which appears more marked as the 
tree advances in age) is apt to interfere with vehicle trafl&c unless 
the main stem is kept free of branches to a considerable height 
during early youth. In many of our towns this precaution has been 
neglected, and it cannot be rectified in after years without destroy- 
ing the shape of the tree. Of late years some fungoid growth has 
attacked this tree during the early summer. This pest is more 
noticeable in the North Island, where many fine trees have been 
almost destroyed by its ravages. As with all large trees, any 
attempt to combat the disease by spraying is out of the question. 
For inland towns in Canterbury and Otago it is too tender to with- 
stand the occasional severe winters experienced. An instance is 
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recorded near Dunedin of several hundred six-year-old well-grown 
trees of this species being killed outright by the winter of 1902. 
This was not due to intense cold through frost, but to a blighting 
wind, which is frequently more severe on tree-growth than actual 
lowness of temperature. All the Planes are easily increased by 
cuttings taken from healthy one-year-old wood on the sunny side of 
the tree. These should be from 18 in. to 2 ft. long, and where 
possible a heel of the previous season's wood should be left at the 
base. Plant closely in moist sandy loam to about two- thirds of 
their depth. If all but the three top buds are removed these will 
make strong shoots during the summer. Only the straightest and 
stoutest one should be left, the remainder being cut off close to the 
stem. 

The American Plane (Plataniis occidentalis) is in many respects 
similar to the foregoing, but is usually larger and more upright. It 
may easily be distinguished from its congener by the red leaf- stalks 
and the large, smooth seed-balls. 

The Tulip-tree (Liriodendron tulipi/era) is one of the best trees 
to withstand the smoke and dust of towns. The remarkable four- 
lobed, truncate leaves render it exceedingly ornamental, while it is 
fast-growing and not particular as to soil so long as there is no 
stagnant moisture. Usually raised from seed. 

Catalpa speciosa can be recommended for street-planting on 
account of its large spreading crown and its immense leaves. It 
grows quickly, and is easily increased from seed. One desirable 
feature in regard to this tree is that should any accident befall it 
the stem can be cut off at the ground and a strong shoot will spring 
up from 8 ft. to 12 ft. in length during one season, which shoot soon 
takes the place of the original stem. This tree should be planted in 
sheltered places only. 

The Lime {Tilia EuropcRo) as an avenue or street tree has 
certainly few equals. Windy localities do not suit it, but in 
sheltered towns its contour and its pleasing shade render it worthy 
of special recommendation. The Lime is best increased by layers^ 
although seed-bearing trees are not now infrequent in the colony. 
Strong deep clayey loams suit it best. 

The Horse-chestnut {^sculus Hvppocastaneum) may be seen at 
its best on the banks of the Avon, at Christchurch. Like the Lime, 
it requires shelter, not only on account of its large leaves being 
easily broken off, but owing to the brittle nature of its brancheSr 
the lower ones being usually pendulous, with upturned ends. The 
Horse-chestnut will stand any degree of cold experienced in 
New Zealand. Bich loamy deep soils suit it best. It is easily 
raised from seed, which should be sown as soon as ripe. There 
are about twelve species of Horse-chestnut known, and each 
species has numerous varieties, many of which have exceedingly 
beautiful flowers — white, pink, yellow, and red being the principal 
colours. 



r-.irORNS GEHMITJATIKO. 



STREET TREE-PLANTINa. 76 

The common Sycamore (Acer pseudo-platanm) is suitable only 
for planting in very wide streets, owing to the immense spread of its 
branches and its rapid growth. Toung saplings should be grown 
on to a height of 12 ft. to 14 ft., and kept free of branches until 
this height is reached, otherwise the horizontal limbs will eventu- 
ally interfere with traffic. No tree is more easily raised or trans- 
planted, or is less particular as to soil, than the Sycamore. 

Eight other species of Acer (mentioned in the alphabetical list of 
trees) are also suitable for street-planting. Many of these are 
remarkable for their ornamental autumn foliage, whilst all are 
thoroughly hardy, easily grown from seed, and bear transplanting 

well. 

The English Elm {Vlmiis campestris) should also be confined to 
wide streets, owing to its huge dimensions. Its tendency to throw 
up suckers is, however, against its popularity as a street-tree. 

Ulmus montana (the Mountain, Scots, or Wych Elm, dis- 
tinguished from the English Elm by its larger deeply-serrated 
leaves) does not produce suckers. It is of much quicker growth 
than the English Elm, and is usually of straggling habit until its 
leader becomes fairly developed. Seeds are not produced freely in 
the colony by any of the Elms, owing probably to the absence of a 
particular species of moth which assists in the fertilisation of 
the flowers. Layering will therefore be found the best means 
of propagation. 

The common Ash (Fraxinus excelsior) is one of the most grace- 
ful and beautiful trees for street-planting where ample space can be 
afforded for its full development. Moisture is essential to its 
success, but an excess of this should be avoided. This is one of 
the latest trees in coming into leaf in spring, and for this reason it 
is not a favourite for street or avenue planting. 

About forty species of Ash are in cultivation, besides innumer- 
able varieties of the common Ash, the best being the Golden- 
branched, Variegated -leaved, and Weeping varieties. All species of 
Ash are raised from seed, which must lie in damp soil or sand 
for twelve months previous to sowing. 

The Spanish or Sweet Chestnut (Castanea sativa) is a highly 
ornamental street- tree of large growth. Few trees are so striking 
in appearance during the autumn, when its leaves turn to a rich 
golden yellow. The Chestnut springs readily from the root — a 
decided advantage should the stem be damaged by accident. 
Gravelly, open soils seem to suit it best, although it thrives on 
almost any land that is not wet. It is raised from seed, sown as 
soon as ripe. 

The common Birch {Betula alba) makes an excellent street-tree 
where space is limited, although, owing to its twiggy growth, it is 
not very suitable for low-lying damp localities. Few trees will 
succeed on a greater variety of soils than the Birch, while its hand- 
some and graceful appearance renders it a general favourite. Some 
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formB assume a pendulous habit, which adds greatly to their orna- 
mental character. The Birch is thoroughly hardy in any part of 
the Islands, and can be raised from seed (collected locally) at a 
minimum of skill and cost. A purple-leaved variety is fairly com- 
mon in ornamental plantations. This can be raised either from 
layers or by grafting. 

Paulownia imperialis is a large-leaved deciduous tree of rapid 
growth, producing violet-coloured and violet-scented flowers. It is 
not particular as to soil, and attains a noble stature. Like all trees 
which produce large leaves, it must be planted in sheltered posi- 
tions. Few trees excel the Paulownia for avenue-planting. 

The Japanese Cherries (Prunus psevdo-cerastts) attain dimen> 
sions which make them suitable for avenue-trees, while their wealth 
of flower in early spring makes them striking and delightful objects. 
Travellers who have visited the Cherry groves when in bloom in the 
neighbourhood of Tokio never weary of lelhng of the glorious sight. 
The Cherry would in all likelihood be unsuitable for town-planting 
proper, but for forming avenues in public parks and along suburban 
roads it would probably be unsurpassed. 

Many more trees are available for street-planting, but the prin> 
cipal kinds recommended are those mentioned. The remainder will 
be found in the alphabetical list of trees. 



CHAPTER XVI. 



REPLANTING • WITH NATIVE TREES. 

« EARLY every visitor to the State nurseries asks the question,. 
** Why don't you plant native trees?" The answer is, 
shortly, ** Because it won't pay.'' Some explanation of thia 
apparent neglect of our own timber- trees seen:^ necessary. In conse- 
quence of nearly all New Zealand timber-trees being surface-rootera 
their adaptation for general afforestation in open lands is practically 
prohibited through the damaging effects of exposure to sun and 
wind. The principal exceptions are Totara, Kowhai, Puriri, Broad- 
leaf, and three varieties of Fagus, all of which are easily raised from 
seed (or cuttings), transplant well, and make comparatively fast 
growth up to a certain age, when their further progress is almost 
unnoticeable. Other trees of commercial value, such as Rimu,. 
Rata, Miro, Matai, Kahikatea, Kauri, Kawaka, and Silver-pine, have 
been suggested by experts and others as suitable for extensive plant- 
ing, especially on the pumice lands of the North Island ; but it i& 
feared such recommendations have been made through want of 
practical knowledge as to the special treatment necessary for their 
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saccess. All the varieties mentioned require considerable shade 
from the seedling to the adult stage, and this can only be afforded 
by planting them amongst partially cleared forest lands, where the 
natural undergrowth provides the requisite amount of protection. 
The prevailing class of underscrub (or second growth) in our 
" bushes " is unfortunately of exceedingly rapid growth compared 
with that of the trees under notice, so that unless clearing is fre- 
qaently undertaken to prevent the crushing-out of the permanent 
trees by their natural protection they would be suppressed within a 
comparatively short time. This work would be very costly, owing 
to the necessity of continual clearing over a long period, this period 
being limited only by the permanent trees reaching such a height 
above the undergrowth as that their leading stems would be free 
from further suppression, while their sensitive roots would still 
have the necessary protection from the damaging influences of 
exposure to both sun and wind. 

In connection with the planting of the aforementioned trees for 
timber purposes, it must be considered whether this would be a 
successful undertaking from a financial point of view. Our know- 
ledge of the age of the mature trees of this class, although limited, 
is nevertheless probably sufficient for present purposes. The fol- 
lowing table, taken from the '* Forest Flora" and the late Mr. 
W. N. Blair's ** Building-materials of Otago," show the approximate 
ages of our commonest timbers : — 



Name. 


Approximate Ages. 


Name. 


Approximate Ages. 






Years. 






Years. 


Manuka ... 




100-250 


Rimu 




400-650 


Bata 




200-450 


Yellow-pine 




300 


Broadleaf ... 




340-700 


Silver-birch 




150-330 


Pokaka 




200 


White-birch 




80-180 


Miro 




150-300 


Kauri 




600-3,600 


Totara 




470-800 


Cedar ... 




150-400 


Matai 




270-400 


Red-birch 




130-300 


Kahikatea . . . 




370-600 









The ages of the above-mentioned trees were ascertained by 
counting the number of annual growths on recently cut sections of 
the trunks. This method of arriving at an approximate estimate of 
the age of a tree, although accepted by the leading authorities on 
vegetable physiology, has been questioned only by the late Mr. 
Perrin, who states in his report (page 39) : '* I do not agree with the 
great-age theory as applied to the Kauri and other New Zealand 
timber-trees. ... I was only, however, three days in the 
Kauri forests, so that I tremble at my own temerity in thus attack- 
ing fables of hoary antiquity." The opinions of such able experts 
as Blair, Balfour, Buchanan, Kirk, and others who have frequently 
made use of the annual-ring system in estimating the ages of trees 
seem preferable. 
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Mr. J. W. Hall, of Parawai, Thames, has devoted considerable 
time to the cultivation of native trees during the last thirty years, 
and the results attained in the growth of several species are as 
follows: — 



Name. 



Kauri (Agathis australis) ... 

W ff • • • 

Puriri (Vitex littoralis) 



n 



tf 



Matai (Podocarpus spicatus) 
Totara {Podocarpus totara) 



n 



n 



Miro (Podocarpus ferrugineus) 
Eahikatea {Podocarptcs dacrydiodes) 
Bimu (Dacrydivm cupresstnum) 



tf 



H 



n 



Eawaka (Libocedrus Doniana) 
Tanekaha (Phyllocladus trichoma 

noides) 
Tanekaha (Phyllocladus trichoma 

noides) 



Girth. 


Height. 


F6. in. 


Ft. in. 


1 10 


36 


1 11 


34 


4 4 


39 


2 10^ 


36 


7i 


14 


2 9 


42 


2 4 


39 


1 1 


16 


1 6 


35 


1 10 


33 


1 11 


35 


1 6 


22 


1 11 


24 


1 7 


32 


1 9 


30 



When 
planted. 



1877 
1878 
1872 
1877 
1877 
1873 
1873 
1876 
1876 
1873 
1874 
1878 
1875 
1876 

1878 



Age in 
Years. 



24 
23 
29 
24 
24 
28 
28 
25 
25 
28 
27 
25 
26 
25 

23 



. All the above were planted as seedlings of an average height of 
6 in., and the measurements were taken on the 7th August, 1901. 

These recbrds, although of considerable interest, are of little 
value in determining the approximate age when any of the species 
will be matured for felling. As before mentioned, comparatively 
rapid growth is made in their early stages up to a certain point, 
when further development is almost imperceptible. 

Blair gives the approximate age of a mature Bimu as from 400 to 
650 years, a Totara as from 470 to 800 years, a Kauri as from 600 to 
3,600 years, and a Kahikatea as from 370 to 600 years. Accepting 
these figures as a rough estimate, or even allowing one-half the 
periods he mentions as a fair average for the maturing of any one 
of the species named, would the Forestry Department be justified 
in planting any of the above-named trees with a view to providing 
for the wants of the future, when two or even three crops of exotic 
trees — such as Oak, Larch, Spruce, Oregon Pine, or Eucalypti — 
could be produced within the same period that one crop of native 
trees would take to reach maturity ? 

Not only this, but it is well known that most of our native 
timbers are comparatively worthless to the sawmiller when, say, 
only 12 in. in diameter. AH the exotic trees mentioned are, how- 
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ever, usefal, either as fencing-posts, rails, sleepers, or for ordinary 
building purposes, when a comparatively small diameter only has been 
reached ; and thus the necessary thinnings from such plantations 
can be utilised with profic. Such is not the case, however, with 
Bimu, Kauri, and other native trees. To produce marketable timber 
free from knots trees must be planted so thickly together that the 
formation of side branches of a large diameter is impossible. When 
a too-crowded state is reached thinning must be resorted to, other- 
wise in the struggle for existence they will interfere with one 
another to such a degree that all will be more or less worthless 
through want of space for natural development. 

Eor what purpose, then, can the thinnings of an artificially 
formed native-tree plantation be utilised ? In the first instance at 
least 1,200 young trees must be planted per acre, but by the time 
maturity is reached there will probably be only 100 of these remain- 
ing as the final crop. As already shown, these thinnings are of no 
commercial value (except perhaps as firewood), so that no less than 
1,100 trees must of necessity be wasted. No easily and cheaply 
raised exotic tree would be suitable to act as '* nurses " to these, 
owing to their inability to thrive in that degree of shade and 
moisture necessary for our native trees ; and even if a suitable 
"shade-bearer" could be found its rate of growth would be so 
much superior to that of the varieties composing the ultimate crop 
that they would practically take possession of the soil, as do all 
species introduced from the Northern to the Southern Hemisphere. 
Further, there is the attendant labour in preventing the suppression 
of native trees by the undergrowth necessary for their establish- 
ment during, say, a period of forty years, the cost of which alone 
would render the proposal prohibitive. 

Puriri, Totara, Fagiis, and Kowhai are, however, being planted 
by the State in certain favourable localities and in comparatively 
small numbers, thus affording an opportunity of obtaining accurate 
data for future guidance. The value of these timbers is unequalled 
for certain technical purposes, and from close personal observation 
it is tolerably safe to predict that they will produce useful timber 
within a century. 
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CHAPTEE XVII. 



CONIFEEOUS TREES. 

i^^ONSIDEBABLE confusion exists in regard to the nomen- 
^^ clature (both scientific and vernacular) of coniferous plants. 
^ This is principally due to the frequent revision of the order 
by various botanists in accordance with their particular views on 
the subject, and' to a less extent to the often meaningless local 
synonyms given in nurserymen's catalogues and gardening periodi- 
cals. In Great Britain and the colonies Pines are frequently called 
"firs," Firs are called *' spruce," and Spruce ** pines." With the 
object of assisting cultivators in discriminating between the various 
genera included in the natural order of Gonifera the following brief 
outline will, it is hoped, be of service : — 

ConifercBj or cone-bearing, is the name given to a natural order 
qi plants with resinous juice, scale-like or needle-shaped leaves, and 
both male and female flowers produced upon the same or different 
trees. With few exceptions (Larch, Bald or deciduous Cypress, 
s^nd Maidenhair Tree) they are evergreen (so called), retaining 
their leaves from two to five years, and from ten or fifteen years 
in Aravxiaria imbricata. The stems or trunks of coniferous trees 
are usually cylindrical, straight, and tapering. The branches are 
commonly — always in the Araucariay Fir (Abies) , and tine (Pinus) 
^produced around the trunk in whorls or tiers, and the intervals 
between these show the height the stem has made in successive 
seasons. Should a tree, retain these from base to summit, its 
approximate age can be arrived at. The fruit-cone, berry, or drupe 
varies considerably in size — as large as a man's head in Araiu:aria 
Bidwillii, and about 2 ft. long in Pinus Lambertiana, while those of 
Betinospera are seldom more than ^ in. in diameter. The shape is 
ovoid in many of the pines, and almost spherical in some of the 
araucarias. The colour of the cones varies in a remarkable degree, 
although the majority of the species are dull and unattractive. 
Abies Webbiana produces cones of a deep violet-purple, and the 
cones of A, nobilis are a bright pea-green. The seeds are produced 
singly in the Yew, Miro, Matai, Bimu, &c. ; in pairs in Abies, 
Pinus, &c., attached to the cone-scales; chiefly in threes in the 
Juniper ; and in large numbers together in the Cypress, Taxodium, 
Kauri, &c. The largest of the coniferous trees — SeqiLoia — produces 
the smallest seeds of the order. 

Conifera are represented in nearly all temperate regions of the 
world, the smallest known species being Dacrydivm laxi/oUum, a 
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plant common on moist mountain-ranges in New Zealand, and 
seldom attaining a height of over 12 in. ; whilst the largest known 
coniferous tree is the Sequoia Wellingtonia, or *' Big Tree " of Cali- 
fornia, specimens of which have been found to measure 450 ft. in 
height. The rate of growth varies considerably according to species 
and climate. The following table shows the extreme height-growth 
reached in one season, as recorded by the writer, in various portions 
of this colony. The trees measured varied in age from six to eleven 
years : — 



Name of Tree. 

Arattcaria excelsa 
Araucaria imbricata 
Abies Nordmanniana 
Abies nobilis 
Cnpressus macrocarpa 
Larix Europcsa 
Pinus strobus ... 
Pinus Todiata (P. insignis) 
Pinus Laricio ... 
PintLS ponderosa 
Pinus Benthamiana 
Picea excelsa ... 
Psendo'tsuga taxifolia 
Sequoia Wellingtonia 
Sequoia sempervirens 



LocaUty. 



Auckland 

NearWakatipu,Otago 
Dunedin ... 
tf ... 
Gisborne . . . 
Botorua ... 
Naseby, Otago 
South Canterbury 

tf 

If 

ft 
South Otago 
Taupo 

Hutt, Wellington 
South Canterbury 



Maximum Growth 

for One Year, 

in Feet. 

5 

2i 
2 

5 

5 

4 

9 

5 

4f 

6f 

6 

4i 



The natural order of Gonifera is divided into five tribes or 
families, and each tribe comprises one or more genera, as follows : — 

Tribe 1, Araucaria, comprises the genera Arav,caria and Agathis 
(Kauri). 

Tribe 2, Abietinece, comprises the genera Abies, Picea, Pinus, 
Tsuga, Gedrus, Larix, Pseudo-tsu^ga, 

Tribe 3, GtipressincB, comprises the genera Gupressus, GhanuBcy- 
perns. Thuja, Biota, Libocedrus, Juniperus, and Gallitris. 

Tribe 4, Taxodinea, comprises the genera Sequoia, Gryptomeria, 
and Taxodium. 

Tribe 5, Taxcea, comprises the genera Oinko, Torreya, Phyllo- 
cladus, Taxus, Podocarpus, Dacrydium, and Prumnopitys. 

AraucaHa, — Lofty evergreen trees, natives of the Southern 
Hemisphere ; trunks straight and erect ; branches in whorls, lower 
ones bending downwards, those above ascending. Except in 
A. Bid/willii, the leaves are arranged spirally around the branches. 
The male cone droops, while the fertile cone stands erect. Contrary 
to the general opinion, both male and female flowers are sometimes 
produced on the same tree. Seven species are in cultivation. 
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Agathis. — Immense evergreen trees with cylindrical trunks, 
whorled branches, and thick leathery leaves. Flowers are produced 
in October, and the cones usually ripen within eighteen months. 
Some ten species are known to botanists, the genus being restricted 
to New Zealand, Australia, and adjacent islands. 

Abies (True or Silver Fir). — Evergreen pyramidal- or conical- 
shaped trees ; branches produced in whorls ; leaves arise singly from 
the branches, generally whitened on the under- side. The cones of 
all these Firs are cylindrical and erect, never pendulous, and they 
are usually developed on the upper branches only, maturing and 
falling to pieces during the first year. Natives of Europe, Asia, and 
America. Thirty-three species are known. 

Picea (True Spruce). — Evergreen, tall, erect trees, with slender 
branches ; leaves (or needles) without stalks, growing singly, 
chiefly on the upper side of the branches. The cones are produced 
on the tips of the branches and are always pendant, ripening during 
the first year, but remaining intact. The Spruces are indigenous to 
Europe, Asia, and America. About twenty species are known. 

Ptnus (True Pine). — A genus comprising about seventy species, 
widely dispersed over the extra-tropical regions of the Northern 
Hemisphere. Pines are mostly tall trees with rounded tops, 
natives of Europe, Asia, and North America. The leaves are needle- 
shaped, produced in bunches of two, three, or five. They vary in 
length from ^in. to 18 in., the latter only in P. longifolia. The 
leaves remain on the branches from two to seven years, depending 
greatly on the soil and situation. The cones ripen their seeds 
during the second year, and remain attached to the trees for several 
years. 

The pines admit of a division into three sections, according to 
Lhe number of leaves growing in a bunch or sheath. The species 
enumerated in the alphabetical list only are dealt with. In order to 
assist identification a few leading characteristics are also given. 

Pities with Two Leaves in a Bunch, 

P. Austriaca, — Leaves 2Jln. to 5 in. long, erect, stiff, and 
prickly-pointed ; outer surface half round, inner surface nearly flat; 
glossy dark green. Cones conical, reddish brown, 2 in. to 8 in. long, 
rounded at the base ; branches numerous, stout, and stiff. 

P. Laricio, — Leaves 4 in. to 6 in. long, spreading, medium stout, 
mostly twisted; cones pale brown, 3 in. to 4 in. long; branches 
produced in regular whorls ; growth erect and conical. 

P, pinaster, — Leaves Gin. to 8 in. long, dark green, rigid and 
stout; cones 4 in. to 6 in. long, growing in clusters, yellowish- 
brown, with short straight prickles; branches in regular whorls, 
turning upwards. 

P. resinosa, — Leaves 5 in. to 6 in. long, in dense bunches on the 
points of the branches, straight and stiff; cones often clustered, 2 in. 



- ' -' 


■ ■> 






TT 


i 


c. 




.; ' 








' i 


i^-.i 



SBBDLINO PLANT, 



CONIFEBOU8 TBEES. 83 

long, l^in. broad, egg-shaped, and round at the base; branches in 
distinct whorls. 

P. echinata. — Leaves 3 in. to 4 in. long, soft, slender, sharp- 
pointed; cones l^in. long, oval, remaining on the branches for 
many years after discharging the seeds ; branches more or less in 
regalar whorls. 

F. contorta. — Leaves 1 in. to 2 in. long, dense, dark green; 
cones almost spherical, l^in. long, remaining on the trees for many 
years ; branches numerous and much twisted. 

P. halepensis. — Leaves 4 in. to 5 in. long, slender, light green, 
at the ends of the branches, leaves fall after two years ; branches 
slender and naked; cones pyramidal, smooth, 2^ in. to 3 in. long, 
yellowish-bro wn . 

P. pinea. — Leaves about Gin. long, deep green, stiff and 
straight; cones 4^ in. to Gin. long and about 3 in. in diameter, 
recurved, blunt prickles, requiring three years to ripen, remain- 
ing on the branches, which are very much spread. 

P. muricata. — Leaves 3 in. to Gin. long, bright green, convex 
on one side, concave on the other ; egg-shaped cones, mostly in 
clusters, covered with sharp points or prickles ; cones remain 
unopened on the trees for many years ; branches and foliage 
unusually dense. 

Pines with Three Leaves in a Bunch, 

P. pondero^a.— Leaves 6 in. to 8 in. long, dark glaucous green, 
rigid, three-angled, remaining only on the extremity of the 
branches ; cones 3 in. to 4 in. long, rich brown colour, conical - 
shaped, slightly prickled ; branches regularly whorled, shining as 
if varnished. Many forms of this tree differ from the folregoing 
description. 

P. ponderosa, var. Benthamiana. — Leaves much longer than the 
typical species, usually 9 in. to 10 in., dark apple-green, very stout 
and rather flat ; cones 6 in. long, 2^ in. broad, usually in clusters of 
3 to 5, slightly pendulous, green until mature, then leathery-brown ; 
seeds nearly ^in. long; trees spire-shaped. 

P. Jeffreyii. — Leaves 9 in. to 10 in. long, clustered at the ends 
of the branches, rigid and spreading; cones large, 8 in. to 9 in. 
long, purple until maturity, then leathery- brown, covered with 
hooked prickles; seeds pale, ^in. long; tree usually dome-shaped. 

P. radiata (Pinus i^tsignis). — Leaves 4 in. to Gin. long, dark 
green, thread-like, twisted; cones 4 in. to 5 in. long, uneven in out- 
line ; branches very spreading, frequently horizontal. 

P, palustris. — Leaves 8 in. to 12 in. long, rounded on the back, 
crowded into dense tufts on the tops of the branches; cones conical, 
Sin. to 8 in. long, horizontal on the branches, covered with short 
hooked prickles. 
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P. rigida, — Leaves 3 in. to 5 in. long, rigid, sharp-pointed, light 
green ; cones in clusters of 4 or 5, ovoid, 3 in. long, armed with 
sharp hooked prickles, remain on the trees many years. 

P. TcBda. — Leaves 5 in. to 8 in. long, slender hut stiff, slightly 
twisted, pale-green colour; cones conical, 3 in. long, covered with 
stout, slightly hooked prickles ; lower limbs spread horizontally^ 
upper limbs more erect. 

P. Oanariensis, — Leaves Gin. to 8 in., long, slender, and droop- 
ing, bright bluish green ; cones oblong, 6 in. long by 3 in. broad, 
hard and glossy ; branches in whorls. 

P. Sabiniana. — Leaves slender, 10 in. to 12 in. long, glaucous grey, 
sharp-pointed, angular on inner side, rounded on outer side ; cones 
large, rich brown ; Bin. to 10 in. long. Gin. wide, always hanging 
on long stalks, covered with stout, hooked prickles. 

P. Coulterii, — Leaves 10 in. to 14 in. long, dark green, stiff and 
stout ; cones conical oblong, tapering to a point, 12 in. to 16 in. 
long by G in. broad, covered with incurved hooks, colour yellow^ish 
brown ; branches in whorls, usually horizontal, tips elevated. 

P. attenuata (P. tuberculata). — Leaves 5 in. to Gin. long,. 
stiff, light green ; cones mostly in clusters of 4, produced on the 
main stem as well as the branches, seldom falling off, 5 in. long, 
conical-shaped. 

Pines with Five Leaves in a Bunch. 

P. Torreyana. — Leaves the stoutest of all Pines, 8 in. to 10 in- 
long ; cones 4 in. to G in. long, dull madder-purple, beehive-shaped, 
short blunt-pointed prickles; branches in whorls, rather distant. 

P. strobus. — Leaves 3 in. to 5 in. long, slender, soft, light green ; 
cones Gin. to 8 in. long, cylindrical, tapering, and slightly curved, 
perfectly smooth. 

P. Lambertiana. — Leaves clustered on the points of the branches, 
3 in. to 5 in. long, three-angled, slightly twisted, bluish-glaacous 
green ; cones 10 in. to 15 in. long, 3 in. to 4 in. diameter, cylindrical, 
tapering at the point, erect when young, pendulous at maturity ; 
seeds oval, f in. long, edible ; branches in regular whorls, pendulous 
at the extremities. 

P. flexilis. — Leaves 2 in. to 2^ in. long, three-angled, rigid ; cones 
elongated, egg-formed, 4 in. to 6 in. long ; branches very flexible ; 
conical, symmetrical growth. 

P. monticola. — Leaves about 3 in. long, three-angled, blunt- 
pointed; cones 5 in. to 7 in. long, generally in clusters. If in. wide, 
tapering to a blunt point ; branches stout and short ; pyramidal habit. 

P. albicaulis. — Leaves IJ in. long, light glaucous green ; stiff, 
white-barked, flexible branches ; cones egg form and size, purple- 
brown ; seeds very small ; very similar in growth to P. flexilis. 

P. cembra, — Leaves 3 in. to 5 in. long, rigid, three-angled, with 
rough edges; cones erect, 2 in. to 3 in. long, oval, smooth; seeds 
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^ in. long, edible ; tree of elongated pyramidal outline, with short 
crooked branches, deep-green foliage. 

P. excelsa. — Leaves Gin. to Sin. long, slender and drooping^ 
three-angled, glaucous-bluish green ; cones 6 in. to 8 in. long, 
pendant when mature, pointed ; branches in regular whorls. 

Tsuga (Hemlock Spruce). — ^Tsuga (pronounced "soonga," with 
the accent on the last syllable) is the Japanese name of a tree^ 
meaning " yew-leaved " or evergreen. This genus resembles the 
genus Picea (or True Spruce^ in many respects, diflFering principally 
in having flattened sprays of foliage, the leaves mostly in two rows 
iDstead of being scattered, and each leaf is needle-shaped and has a 
short stalk. Six species are known — two in central Asia ; one, the 
original *' Tsuga,'* in Japan ; one in India ; and three in America. 

Psetido'tsuga (False Spruce). — This unpronounceable name was 
coined by the French botanist Carri^re to replace the well-known 
one of Abies Douglasiif which is now called Psevdo-tstiga taxifolia. 
This is a small but very important genus of two species only, both 
natives of America. The distinguishing features of this genus are 
too highly technical and hair-splitting for others than botanists. 

Cedrus (True Cedar). — This small but historical genus com- 
prises three species — one found on Mount Lebanon, another on 
the Himalaya Mountains, and the third on the Atlas Mountains of 
northern Africa. The leaves are evergreen and somewhat four- 
sided, stiff, sharp-pointed, and grow in small bunches like those 
of the Larch ; the cones are erect, and blunt at both ends ; they 
attain maturity in from two to three years. The leading stem 
of Cedrus Deodara is never erect as in naost trees, but always 
pendulous, the drooping point making a complete revolution in 
three years. 

Lcurix (Larch). — ^The Larches possess characteristics distinct from 
the flrs (their nearest allies), especially in the leaves, which are 
clustered in bundles, and are deciduous ; they are also soft and 
pliable, while those of firs are stiff and evergreen. The flowers of 
larch and fir are almost identical, and the cones differ but little 
except in shape. Eight species are known — one in the European 
Alps, one in Siberia, one in India, two in Japan, and three in 
America. 

Cupressinaa (True Cypress). — The Cypresses comprise about 
fourteen species, widely distributed — three belong to China and 
India, three to the Mediterranean, and eight to America. The 
general characteristics which distinguish this genus of trees and 
shrubs are their numerous, scattered, flattened branches, which 
give them a fern-like form. The foliage is of two kinds — first 
needle-shaped, then later scale -like, closely surrounding the 
branchlets. The cones are usually small, and are spherical, 
seldom over lin. in diameter, and require two years to mature. 
A number of species have been removed from this genus and placed 
under the next. 
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Chamacyparis (Ground Cypress). — This genus of three species, 
indigenous to America, includes the numerous varieties of the two 
species of Japanese Betinospora — B, obtusa and B. pisiferat both 
the latter being retained by Kew Gardens as Cupressus, The Ground 
Cypresses were removed from Gupressus chiefly on the score of 
having their branchlets in two rows, the cones maturing in one 
year, and the seeds being more or less *' winged.'' The best- 
known species is ChamcBcyparis Lawsoniana, commonly called 
Gupressus Lawsoniana, of which no less than sixty-eight varieties are 
cultivated by American nurserymen. 

Thuja (including i^ioto) (American Cedar, or True Arbor- vitae). — 
Evergreen shrubs or trees with flattened branches, and minute 
scale-like leaves arranged in opposice pairs ; the cones are oval, and 
are composed of eight or ten scales, of which only two are fertile, 
with double-winged seeds at the base. Two species are natives of 
North America, one of Japan, and one of China, the latter being 
commonly called Biota orientalis (Chinese arbor- vitae). 

Libocedrus (Incense Cedar). — Libocedri are tall trees of pyra- 
midal or columnar habit, clothed with scale-like leaves arranged in 
opposite pairs and prolonged down the stem. The cones are erect 
or pendant, usually less than 1 in. long, and are produced on the 
tops of the upper branchlets. The cone is composed of several 
scales, at the base of which two to four unequal winged seeds are 
developed. Two Librocedri belong to New Zealand, two to Chili, 
and one to northern America. 

Juniperus (Juniper). — Medium-sized trees, bushy or prostrate 
shrubs, belonging to both hemispheres; all are evergreen and 
resinous ; leaves are usually of two kinds — either small, prickly, and 
needle-shaped in bunches of threes, or scale-like, overlapped in four 
rows ; both kinds are frequently seen on the same plant. Unlike 
the order to which the genus belongs, the fruit or berry is succulent, 
and covered with a glossy skin. There are usually three hard, 
bony, three-cornered seeds produced in each berry. Some thirty- 
four species are in cultivation. 

Gallitris (Cypress Pine). — A small genus of African and Aus- 
tralian trees and shrubs, evergreen and highly. resinous; leaves very 
minute and scale-like, closely covering long slender-jointed branches. 
The male and female flowers are produced on the same tree. The 
cones are globular, and composed of several unequal-sized woody 
scales, with one or two seeds at the base of each. 

Sequoia (Mammoth Tree). — Two species only are known — the 
Big Tree and the Eedwood. The leaves of the latter are Yew-like, 
in two rows, while those of the Big Tree are small and scaly, 
arranged round the branches in regular spirals. The cones of both 
species are exceedingly small for such colossal trees, while the seeds 
are most minute, although the wings on either side of them make 
them appear larger than they really are. Cones of both species are 
produced singly on the ends of the branches, those of the Big Tree 
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being about 2 in. long and 1 in. diameter, blunt-ended, and tbose of 
the Bed wood about lin. long and egg-sbaped. 

Gryptomeria (Japan Cedar). — Only one species is known — C 
japonica — altbougb several distinct varieties are cultivated, tbe 
principal one being C jap. elegans, very much unlike the typical 
species. The leaves are set closely to the stem without stalks, and 
are sharp-pointed and sickle -shaped ; the cones are globular, ^ in. 
in diameter, and produced at the tops of the branches ; they ripen 
during the year of flowering. 

Taxodium (Deciduous or Bald Cypress). — Two species only are 
known — one native to the southern United States, and the other to 
Mexico. The leaflets are light green, about ^in. long, set like the 
teeth of a comb, in two rows, along the branchlets ; the cones are 
about 1 in. in diameter, globular, and produced at the base of the 
shoots ; they ripen during the second year. The foliage changes to 
a dull red before falling in the autumn. 

Gingko (Maidenhair Tree). — This genus contains only one 
species, native to China and Japan. Unlike other coniferous trees, 
the Gingko is non-resinous. The leaves are triangular, fan-shaped, 
and resemble those of a maidenhair fern ; they are the same colour 
and texture on both sides. The fruit or nut is globular, about the 
size of a walnut, and contains a kernel the size of a hazel-nut. 

Torreya (False Nutmeg). — This genus comprises four evergreen 
species, found in Japan, China, Florida, and California. They are 
small trees, much resembling the common Yew, the leaves being 
arranged in single rows. The fruit is a fleshy fibrous envelope, 
enclosing a single seed. Now known by American botanists as 
Tumion, 

Phyllocladtcs (Celery Pine). — Three species are natives of New 
Zealand, one of Tasmania, and one of Borneo. This remarkable 
genus of evergreen trees produces true leaves only in the young 
state. '' Cladodes," which are really flattened branchlets, take the 
place of the mature leaves after the tree has passed the seedling 
stage. The fruit or cone is connected by a short stalk, and is a 
membranous cup-shaped envelope containing nuts. 

Taxus (Yew). — The Taxads are resinous like other Gonifera, 
and with one exception are of exceedingly slow growth. Their 
leaves are narrow, flattened, and entire ; the fruit is always one- 
seeded, enclosed in a fleshy covering. Four species only are known 
— two in America, one in Europe, and one in Japan. Many varieties 
are in cultivation, the best known being the Irish Yew — an acci- 
dental freak discovered on the mountains of Fermanagh. Seedlings 
raised from this variety always revert to the common type. 

Dacrydium (Weeping Pine). — Dacrydium is represents by 
seven species in New Zealand, one in Tasmania, and the re- 
mainder in the Pacific islands, Borneo, and Malay Archipelago. 
The leaves are usually of two forms — first hnear, arranged one 
above the other in two rows, then short and stumpy, closely 
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adhering to the branchlets, which resemble whipcord. The fruit or 
nut is produced singly on the tips of the branches, and is usually 
oval, not unlike a miniature acorn. The largest-growing species is 
the New Zealand Bed-pine {D. cupressinum), usually under 100 ft. ; 
and the smallest D. IcLxifolium, seldom more than 10 in. or 12 in. 

Podocarpus (Stalk-berried Pine). — About sixty species are known 
to science, six of which are found in New Zealand. They are 
usually medium-sized trees with very variable, linear, leathery 
leaves crowded together or much scattered along the branchlets. 
The fruit is small and plum-like in structure, enclosing a single 
kernel Or seed ripening during the first year. The well-known 
Matai or Black-pine has recently been removed from this genus 
and placed under — 

Prumnopitya (Plum- fruited Pine). — Three species only are 
known — two native to Chili, and one to New Zealand. The 
leaves resemble the Yew in general appearance, and the fruit is 
small, fleshy, and cherry-like, containing a single hard nut. 



CHAPTEK XVIII. 



THE COEK-OAK. 

^MTANY parts of this colony are adapted for the successful 
ISJL growth of the Gork-oak, as has been proved by the excel- 
^'^ lent specimens of these trees growing in widely scattered 
districts, and by the first-class quality of the cork produced. By 
way of illustrating its adaptability to the varying soils and climates 
of New Zealand, healthy well-grown trees may be seen in the 
grounds of several residents in Dunedin ; in the Public Domain, 
Christchurch ; in the Hutt Valley, Wellington; and in the town of 
Auckland. Probably the oldest tree in the colony is to be seen in 
the grounds of J. McK. Geddes, Esq., Symonds Street, Auckland. It 
was planted in 1855 by the late Dr. Sinclair, who procured a small 
plant from Kew Gardens, London. This tree has produced acorns 
for many years, and these have been liberally distributed by the 
owner. The late Mr. Justice Gillies stripped the first layer of cork- 
bark from this tree in 1877. Four years later the bark was again 
stripped and cut into corks, which were pronounced by experts to 
equal those of imported second-stripping. This tree has been 
'* stripped " four or five times since 1881, and each successive layer 
has improved in quality as the age of the tree increased, showing 
conclusively that cork can be produced successfully and of equal 
commercial value to the imported article. 

Two species of Cork-oak are known — Quercris occidentalism of 
Gascony, and Q, suher^ the former being much hardier than the 
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more common species. Both are evergreen, with oval-oblong 
and frequently toothed leaves, about 2 in. long and lin. broad. 
Q. suber is native to the basin of the Mediterranean, both on the 
lEaropean ajid African shores. In Algeria it is found at an elevation 
of 4,000 ft., while in France its cultivation is limited to about 
2,000 ft. The present existing cork forests cover an area of three 
and a half million acres, chiefly in Portugal, Spain, and Algeria ; 
while Italy, France, and Tunis contribute nearly a hundred 
thousand acres each. 

The precise requirements of the Cork-oaks in regard to soil, 
situation, exposure, and climate are not yet known in this colony, 
although from the present limited experience it may be said that 
free open soils, sheltered situations, northern exposures, mild 
climates, and a fair amount of rainfall show the best results. 
Limestone soils or dry shingly land are both unsuitable for its 
cultivation. 

Although locally grown acorns are available in small quantities, 
these are generally bespoken by nurserymen and amateurs, so that 
intending cultivators will require to import their supplies from 
France or Italy, where the average cost is about £2 per hundred- 
weight. A considerable percentage of loss during transit may 
be expected, owing to the acorns soon losing their germinative 
powers unless sown at once. The packing-material, to ensure com- 
paratively successful results on arrival, is powdered charcoal, which 
should be mixed in about equal quantities with the acorns and 
packed in zinc-lined cases. The acorns ripen in Europe during 
October and November ; supplies should therefore reach the colony 
about Christmas, when they should be sown at once in the place 
where they are intended to remain. The necessity for direct sow- 
ing in regard to the cork-acorn is due to its extensive root-system 
even during the first or second years. Plate 37 shows acorns germi- 
nating with the roots fully 12 in. long, while the upward growth is 
barely IJin. Frequently acorns are sown in pots or boxes with the 
intention of transferring them to their permanent quarters when the 
plants are one year old. This is not a commendable practice, as 
may be seen from Plate 38, where the strong tap-root, on reaching 
the bottom of the box in which it was sown, turned at right angles 
until it found a joint in the boards which allowed it to continue its 
natural downward course. By sowing in pots the results are even 
worse, as the tap-root is either through the hole in the bottom of 
the pot or coiled around its sides like a corkscrew, long before there 
is any appearance of growth above ground. The difficulty in suc- 
cessfully transplanting the Cork-oak without injuring the extra- 
ordinarily long tap-roots is therefore evident, and planting in situ 
may be considered the only safe method of propagation. 

The manner of sowing differs in no way from that recommended 
under ** Eaising Plantations by Direct Sowing," and need not 
therefore be repeated here. If the trees are intended for the pro- 
duction of acorns the distance from plant to plant should not be 
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less than 20 ft., in order to allow full development of branches and 
foliage. To produce cork in long clean layers it will be necessary 
to plant the seeds at 8 ft. apart, and also introduce some other 
species of tree between the Gork-oaks, thus making the whole of the 
trees stand at 4 ft. apart. 

The class of tree selected to act as a nurse (or branch-suppressor) 
should be one whose growth is rather faster than that of the Oak, in 
order to draw up the leading stem of the latter to its ultimate 
height as free of branches as possible. Any of the easily raised 
Pines — such as P. muricata^ P. Canariensis, P. halepensis, and 
P. Austriaca — are suitable for this purpose, and when their mission 
has been fulfilled they can be removed, leaving the Gork-oaks in full 
possession of the land. A belt of three or four rows of any of the 
above-named Pines should be planted on the outskirts of the 
plantation for shelter purposes. 

The cork of commerce is not the natural product of the tree, 
but an abnormal development of the bark under special treatment. 
The natural or virgin cork is useless for manufacturing purposes, 
owing to its being deeply furrowed, irregular in growth, and woody. 
The first stripping takes place when the trees are from 12 in. to 
18 in. in diameter, and the removal of the first layer prepares the 
way for the growth of the commercial article. The cambium-layer 
develops new cork by annually increasing layers, as in the barks of 
other trees. Every fifth or sixth year (or when the new bark has 
attained 1 in. in thickness) this process of bark-peeling is repeated 
— usually in midsummer — and only a few feet of the trunk is 
stripped at one time, so as not to expose more than one zone of the 
mother-layer in the same year, otherwise there is considerable risk 
of the death of the trees by excessive decortication. 

Whether the cork industry will become an established one in 
this colony can only be proved by time. The Government have 
already commenced making plantations near Whangarei, so far 
with satisfactory results, and arrangements have been made to 
plant^some ten thousand acorns each season. 



CHAPTER XIX. 




CAT ALP A SPECIOSA (HARDY GATALPA)* 

,HIS tree has aroused considerable interest throughout the 
colony during the last few years, owing to its reputation 
for providing almost indestructible timber within a com- 
paratively short time. Although introduced into New Zealand some 
twenty years ago, there are very few specimens to be found in 
gardens, and, as our experience in its cultivation is limited to only . 
twelve years, nothing definite can be said as to its timber-producing 
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qualities in this colony. So far it has proved to be a tree that is 
easily raised, transplants well, and grows quickly, while it prefers 
somewhat moist, rich, open soil and a moderate climate. It attains 
a height of from 60 ft. to 80 ft., with a diameter of 2ft., in its natural 
habitat. Plate 43 shows a ten-year-old tree of about 80 ft. in 
height, grown as a specimen. Plates 40 and 41 represent seedling 
plants six months old. 

The Catalpa belongs to the natural order Bignonecuiea, which 
includes the well-known climbers Eccremocarpus scaber and Tecoma- 
radicans. Two species are natives of northern America — Catalpa 
catalpa (syn. C. bignonioides — the Indian Bean) and Catalpa 
speciosa (Hardy Catalpa) ; there is also one species indigenous to 
China, and one to Japan. 

There is a close resemblance between the two American 
species ; indeed, in the seedling stage it is difficult to observe any 
distinctive feature ; while in southern Missouri, where both species 
are found, natural hybrids between these are met witb — a circum- 
stance which has not only caused considerable confusion in deter- 
mining precisely where to place them botanically, but has also led 
to the seed of the worthless-timber producer being collected and 
distributed throughout the world as that of the more valuable 
bardy timber- tree under notice. It is therefore of vital importance 
that seeds of the true C speciosa be obtained. Unfortunately, the 
seeds of all species are very similar, and it is almost impossible to dis- 
tinguish between them. 0. speciosa, however, has a flattened bunch 
of filaments at each end, while the filaments of the other species 
are drawn to an irregular point. 

The flowers of the true Catalpa speciosa are trumpet-shaped 
and white, faintly spotted and flaked with purple, about l^in. long 
and the same in diameter. The leaves are large, heart-shaped, and 
have only one apex, whereas the worthless species has small flowers 
very much spotted with yellow and purple, while the leaves are in- 
variably three-pointed. All the species have cigar- shaped drooping 
seed-pods; those of 6\ speciosa are from 12 in. to 18 in. long, or 
nearly twice the length of the other kinds, and f in. in diameter, 
one or two only growing together. 

C. bignonioides produces four to six seed-pods in each cluster, 
each being from 6 in. to 8 in. in length and little more than ^in. in 
diameter. 

There are no difficulties to contend with in raising the hardy 
Catalpa from seed, provided it is sown thinly and covered sparingly, 
just sufficient to screen the seeds from view. The necessity for 
thin sowing is owing to the vigour of the plants and the large leaves 
they produce, even during the first year. September in the north 
and October in the south will be found the best time for sowing. 
No shading is required, provided the seed-beds are fairly well shel- 
tered ; but if these are exposed some slight protection will be neces- 
sary to prevent the soil as well as the light- winged seeds from 
blowing away. The results of several trials show that 1 lb. of seed 
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produces approximately four thousand plants. As the plants make 
from 12 in. to 18 in. of growth during the first year, it will not be 
necessary to transplant them into nursery*rows, as they can go 
direct to the plantation. 

There has been much controversy in America regarding the dis- 
tance at which Gatalpa should be planted for its most favourable 
development as a timber-tree. Mr. John P. Brown, editor of 
" Arboriculture," says, '* Thirty years' experience has proven that 
the roots of each Gatalpa speciosa three years of age demands 
16 square feet surface-space, at eight years 64 square feet, at ten 
years 100 square feet, and at sixteen years 250 square feet.'' He 
therefore recommends planting at 8 ft. by 8 ft. — 680 per acre. The 
Bureau of Forestry, United States Department of Agriculture, in 
their recent Bulletin ''The Hardy Gatalpa," recommend 4ft. by 
4 ft. as the best distance to plant for the production of timber. In 
Botorua district the Forest Department have adopted a medium 
distance — viz., 6 ft. by 6 ft. — for planting this tree, until a longer 
experience of its cultivation is gained. 

In regard to hardiness, it is found that extreme frosts kill back 
the point of the leading shoot, which necessarily causes the 
development of side branches, and one of these must in such a case 
be trained to take the lead. As this only happens when the trees 
are young, it will be found a good plan to allow the trees to grow 
without pruning for, say, three or four years, and then cut them off 
close to the ground in early spring. Several strong shoots will be 
thrown up later, and the strongest one only should be left. This 
shoot will make a vigorous growth of from 6 ft. to 12 ft. in a single 
season if the soil and situation are alike suitable. Grown in the 
open it forms a spreading round- topped tree, as shown in Plate 
No. 43 ; but when the side branches are checked by dense crowding 
tiie trunk grows fairly straight and with very little taper. 

A peculiar feature of the Gatalpa is the persistency with which 
the branches remain on the trunk after they have been killed 
by crowding. These are easily removed by giving them a sharp 
blow close to the stem with a stout stick. Unless this is done the 
new wood will form around the dead branches as long as these 
remain attached to the tree, and when the timber is cut there will 
be a blemish, in the shape of either a dead knot or a hole. Side 
branches on a Gatalpa tree should never be allowed to attain more 
than ^in. in diameter if clean, sound, knotless timber is desired. 
When the branches become stout and commence to make heart- 
wood, knots in the trunk will be the result. Should it be found 
that the trees have been planted too wide for early branch- 
suppression, stopping the laterals will tend to reduce their undue 
development. 

According to the Bulletin previously mentioned, the Gatalpa will 
produce solid-hearted timber even at the early age of ten years, and 
timber that is durable in contact with the ground, regardless of age 
or rapidity of growth, provided it is cut after the fall of the leaf and 
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allowed to dry thoroughly before using. Instances are recorded of 
fence-posts still sound after twenty or thirty years' service, and of 
railway-sleepers lasting eighteen years without showing any signs 
of decay. 

With our present limited experience it is safe to say that the 
Catalpa can be grown successfully in most parts of New Zealand 
where the soil is moderately fertile, free, and open, the situation 
sheltered, the rainfall not less than 30 in. per annum, and where 
the thermometer does not fall below 20^ Fahr. 



CHAPTER XX. 



EUCALYPTI. 

ClfETTLERS in most parts of the South Island have cause to 
jn remember the extreme winter of 1903, when the thermometer 
^^T fell to 14° below zero in several portions of central Otago. 
Previous hard winters were experienced throughout Otago and 
Canterbury in 1886 and 1899, doing an immense amount of damage 
to plantations, but last winter was by far the most severe yet ex- 
perienced in the colony. Trees over forty years of age that had not 
been previously affected were killed to the ground, while more 
hardy species suffered severely, especially when growing on low- 
lying flats or valleys, where frosts are more keenly felt. 

Both in Canterbury and Otago the greatest losses occurred 
amongst Eucalypti and Acacias, although the Monterey Pine and 
<!Iypress were both killed by thousands. 

Extreme droughts were also responsible for many losses 
ithroughout the inland portions of Canterbury during the vears 
1886, 1897, and 1899. 

As the species of Eucalypti that have been found to withstand 
low temperatures are now tolerably well known, a brief descriptive 
•outline, together with the accompanying illustrations, may be of 
assistance in determining species of recognised value for future 
planting. It should be noted that it is impossible to distinguish 
between many of the species unless specimens bearing flowers and 
ripe capsules in conjunction with the mature leaves are carefully 
•examined. 

Of the 130 species of Etccalyptus now known in Australia and 
Tasmania,* it is only intended to deal with those that are native to 
the latter country, as being more suitable for extended cultivation 
in this colony, leaving the Australian species proper for subsequent 
•consideration. ' 

The Forest Department have some forty species of Australian 

* Some species are natives of both Australia and Tasmania. 
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Eucalypti under cultivation at the various nurseries and planta- 
tions throughout the colony, with the object of ascertaining the 
most useful kinds for varying soils and climates. Until these have 
been thoroughly tested for several years no reliable information 
can be given as to their adaptability for general planting. 

Special attention is directed to the system of " mossing " seedling 
plants of Eucalypti, Acacia, and other trees which are impatient of 
transplantation. By this means losses due to transplanting trees 
fromj^the^^seed-bed to the plantation are reduced to from 3 to 5 per 
cent.,|Wherea8 in planting Eucalypti under the usual bare-root system 
fully 20 per cent, must be allowed for failures. During the present 
season over one milUon Eucalypti are being dealt with imder this 
system at Botorua Nursery, where the work is performed by Native 
women for 5s. per thousand. Any intelligent lad can after a few hours*^ 
practice " moss " as many as 1,000 per day. ** Mossing " is usually done 
during the autumn or early spring. The young trees are then set in 
the ground closely together, as shown in Plate 21. After a few Tveeks 
it will be found that the roots have penetrated through the moss in 
all directions, and the plants are now ready for permanent planting. 

The method of '* mossing " is extremely simple : A small handful 
of moss is taken in the left hand and well spread out. About an ounce 
of fine soil is then laid on the moss, and on top of this the roots of the 
plant. The hand is then closed, which brings the outer edges of the 
moss together, forming an oval-shaped mass, which is bound obhquely,. 
and tied firmly with a narrow strip of flax. When the roots of a plant 
are too long and bare for convenient " mossing," the points may be 
trimmed ofl with a sharp knife or sheep-shears in order to obviate 
any risk of bending them into "unnatural shapes. Only one kind of 
moss, known as *' Sphagnum," is suitable for the purpose, as it possesses 
the pecuhar properties of always remaining moist without heating or 
otherwise deteriorating, even if closely compressed and kept from the 
air. Sphagnum is found throughout the colony in large quantities, 
either in swamps or near watercourses. One well-filled sack will hold 
sufGicient material to moss about two thousand trees. 

In loose or cultivated land the spots intended for planting should 
be marked out at the proper distance apart, and the '* mossed " plants 
put in with a garden-trowel, completing the operation with a firm 
tramping around each plant. Where the land is of a hard nature, 
each " spot " should be well loosened up by a pick driven full depth 
into the ground half a dozen times. In rocky ground spots can be 
more conveniently prepared with a light crowbar. (See Plates Nos. 
18, 19, 20, 22, 23, and 27. 

Twenty-two years ago the late Mr. J. P. Armstrong, Superin- 
tendent of the Christchurch Domain, published the following list of 
Eucalypti which he had proved to be the hardiest : Eucalyptus 
amygdalina, E, coriacea^ E. coccifera, E. urnigera, and E, obliqua. 
To these may now be added E. viminalis, E. Gunnii, E. Mtcellerii 
E. hcBmastomay E. Sieheriana^ and E. Sttcartiana. 
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The following species are dealt with in their order of hardiness 
as observed by the writer : — 

[3 E. paticiflora — syn. E, coriacea (White or Drooping Gum) (Plates 
48 and 49). — This is rather a spreading-branched tree, with smooth 
white bark. The timber is not durable in contact with the ground, 
but is excellent for general building purposes and firewood. It is 
soft, easily split, and much lighter in colour than most of the 
JBucalypts. Together with H. Ounnii, it ascends to 4,000 ft. in 
Tasmania, at which elevation it becomes a mere shrub ; while at 
lesser elevations specimens fully 100 ft. high, with a diameter of 4 ft., 
■are frequent. Moist open soils seem to suit it best, although it may 
be found doing well on almost pure gravel. This species was not 
killed (although slightly damaged) with 14° below zero, or 46° of 
irost at Haafurly, in central Otago. At Hanmer Springs the 
young growth was frosted, but the plants were otherwise unhurt 
with 32° of frost in July, 1903. 

-fir. Gunnii (Cider Gum) (Plates 62 and 63). — According to Mueller, 
this tree is found in alpine regions in Australia up to 5,600 ft. It is 
iound hardy in many places in Scotland, and at Kew Gardens, 
London. Large trees have survived 32° of frost at Queenstown 
and other portions of southern Otago, but it succumbed at 8° belo\^ 
2ero in central Otago. This species varies considerably in size, from 
a mere bush to 200 ft. high. Inhabit it is sometimes spreading, 
^nd frequently of crooked growth, although perfectly straight speci- 
mens occur. The bark is smooth and light-coloured, the young 
leaves round or oval, in opposite pairs, and the flowers and seed- 
pods are nearly always produced in threes. The wood is hard and 
durable if cut from old trees and well seasoned before use. It 
makes excellent fuel. Almost any soil seems to suit the Cider 
•Gum, from dry gravel to stiff clayey loam. It is very fast-growing 
in the young state, but only moderately so later. Considerable 
•confusion exists with regard to this species owing to the seed of 
several other kinds having been imported and grown as the true 
Cider Gum. E. Stuartiana and E. viminalis are both in cultivation 
under the name of E, Ounnii^ which species they resemble. 

E. coccifera (Mountain Peppermint Gum) (Plates 60 and 61). — 
This hardy species is frequent up to 4,000 ft. in Tasmania. It has 
Btood 23° of frost in England without injury, and the tree is now 78 ft. 
in height. Although closely allied to E. amygdalina it is much more 
hardy than that species, and has thicker leathery leaves, and much 
larger seed-capsules, generally in threes. It has a tendency to a 
tall central stem, frequently rising to 150 ft. The timber is heavy, 
reddish, and extremely durable. Naturally it grows amongst rocks 
and on poor gravelly soils, at fairly high altitudes. Messrs. Cress- 
well, seed-collectors, of Hobart, consider the Mountain Peppermint 
Gum the hardiest of all the Eucalypti. 

E. umigera (Urn-bearing Gum) (Plates 46 and 47). — This 
species can be easily identified when in seed by its capsules, which 
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are shaped like a Grecian urn. The bark is smooth, ashy-whifce in 
colour, and the timber is hard, heavy, and durable. It grows into & 
line straight-stemmed tree, frequently over 100 ft. The foliage is 
more dense than E. coccifera, but otherwise it much resembles that 
species. Excellent specimens of this tree are to be found in Canter- 
bury and Southland, where it withstood the cold of the past winter 
without damage, while in the south of Scotland, York, and Devon 
it has suffered but little injury during thirty years' growth. It is- 
found only in the cool and elevated ranges of Tasmania. 

E. Muellerii (known in Tasmania as the Mountain Bed Gum) 
(Plate 59). — ^This species must not be confused with E. Miiellerianay 
one of the stringy-barks from Gippsland. This is a comparatively 
new species, found in alpine situations in Tasmania, where it is said 
to attain fully 200 ft., and often 100 ft. without a single branch. The 
bark is smooth and green, marked with reddish-brown blotches. 
The wood is light red, very hard, heavy, and stringy, but owing to 
its recent introduction no proof of its durability has yet been 
established. The leaves are oblong, nearly or quite equal-sided, 
thick, and polished on both surfaces. It has withstood 26° of 
frost in Otago without damage, and, according to Hooker, it is 
hardy at Kew Gardens, London. 

E. Sttuirtiana (Apple-scented Gum) (Plates 56 and 56). — This is 
the fastest-growing of all the hardy Eucalypts, and, as it produces 
iieavy and durable timber in a comparatively short time, is very 
hardy, and transplants easily, it should he extensively cultivated. It 
is widely spread over south-eastern Australia and Tasmania, and 
seems to prefer moist sandy soils. Frequently it attains over 100 iu 
on river-banks. Planted in the open it makes rather spreading 
branches, but when grown close together it forms a massive bole 
with slender drooping branchlets. The leaves are sickle-shaped,, 
dark green, and shiny on both surfaces. The bark is brownish, 
scaly on the outside and fibrous within. Handsome specimens 
of this tree may be seen on Corporation reserves at Invercargill. 

E, Sieberiana (the Yowut or Mountain Ash of New South Wales,, 
and the Ironbark of Tasmania) (Plate 50). — This is a lofty, straight- 
trunked tree, which attains fully 100 ft. in height and 5 ft. in 
diameter. The bark is of a dark-brown colour and deeply furrowed, 
the branches are smooth and pale, the leaves sickle-shaped, shiny, 
and of nearly the same colour on both sides. In Tasmania the tim- 
ber is used for piles, posts, and builders' scantling. It is strong 
and elastic, and burns well, even while green. Large specimens 
are not uncommon in Otago and Southland, and at Kotorua small 
plants have withstood 20° of frost without injury. It is remarkable 
that this species was killed during the winter of 1899 at Greeudale^ 
Canterbury, and yet in other extreme localities it was not even 
damaged. 

E. amygdalina (Almond-leaved Peppermint Gum) (Plates 44 and 
45). — This species is termed ** Black Peppermint " by the log-getters 
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in Tasmania. The timber is very variable in quality, depending on 
the nature of the soU in which it is grown. According to Mr. 
A. 0. Green, author of ** Tasmanian Timbers/' ** The timber grown on 
dry ridges supplies the most durable wood of any of the gums, and 
where timber is used in contact with the ground, such as piles and 
posts, it is always specified to be of Black Peppermint." The rate 
of growth has been recorded in France as 50 ft. in eight years. At 
Botorua one season's growth measured 8ft., whilst the annual 
average growth in New Zealand may be set down as 6 ft. To bo 
such a rapid grower it is fairly hardy, having encountered 20^ 
of frost in several parts of New Zealand without damage. 
Cultivators requiring seeds of this tree should endeavour to pro* 
cure their supplies from Tasmania (where it is found growing up to 
4,000 ft.), rather than from Victoria, New South Wales, or Gipps- 
land, as seedlings raised from seed procured from the former place 
will prove much hardier than those coming from the warmer 
climates mentioned. Although it will grow on any soil that is 
not wet, dry poor soils are the best for producing lasting timber. 
The branchlets are slender and drooping; leaves thin, shiny on 
both surfaces, and very variable in shape — frequently 3 in. to 
i in. long and only } in. in width, while they are occasionally found 
nearly 1 in. in width and 4 in. to 6 in. in length. The bark is also so 
exceedingly variable that any attempt at description would be mis- 
leading. The only reliable means of determining the identity of 
this species is by the ripe capsules, as shown on Plate 64. Amongst 
a large number examined there is only a variation in size (see 
Pigs. 1 and 9), the shape being always constant. The specific 
name amygdcdina is not happily chosen, as the foliage in no way 
resembles that of the Almond-tree. It is this species of Eucalyptus 
that yields the largest percentage of Eucalyptus-oil, no less than 
500 oz. being distilled from 1,000 lb. weight of fresh leaves. The 
yield from E, globulus is given at 120 oz., and from E, viminalis 
only 7 oz. from the same weight of leaves. 

E. regnans (Swamp Gum of Tasmania) (Plates 53 and 54).— This 
tree much resembles E. amygdalina in many respects, and in some 
forms is difficult to distinguish from that species. The leaves aore 
broader and more sickle- shaped, while the branchlets are reddish. 
In vertical growth it exceeds the largest Big Tree of California by 
21ft., a specimen found at Mount 6au-Bau measuring 471 ft. It is 
hardy at Greendale, Canterbury, also at Rotorua and at Invercargill, 
resisting 22° of frost without injury. Its rate of growth and the 
quality of the timber produced is much influenced by climate and 
soil. Cool, sheltered gullies, neither too hot in summer nor too cold 
in winter, seem the most favourable situations for rapid growth. 
The timber is not lasting in contact with the ground, but is of great 
strength, ranking third amongst Tasmanian timbers in breaking- 
strain, E, ohliqtui and Blue-gum being the strongest. It is largely 
used for furniture, house-building, and inside fittings in Tasmania 
and Australia. 
Forestry — 1. 
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E, obUqua (Stringy-bark) (Plates 51 and 52). — The specific name 
is given from the les^ being unequally divided by the midrib, and 
from the leaf -stalk springing from one side obliquely, and not from 
the middle portion of the leaf. The name " stringy-bark " is applied 
owing to the fibrous nature of the bark, which is of great thick- 
ness. As some nine or ten .species of Australian Eucalypti are 
called ** Stringy-barks'' this designation is somewhat confusing. The 
true Stringy-bark is frequently found up to 300 ft. in height, with a 
diameter of 10 ft., growing mostly in hilly country and in poor soil. 
The timber varies considerably, according to the situation and soil in 
.which the tree grows, the most durable quality always being found 
on poor dr^ ridges. It is the strongest of all Tasmanian timbers — 
a piece 12 m. long and 1 in. square, supported at each end, having 
stood the test of 1,220 lb. weight on its centre before . breaking. 
It is this tree which produces the bulk of the timber exported 
from Tasmania under the name of '* hardwood." It is fairly 
hardy in this colony, having withstood 26^ of frost in Southland, but 
at Queenstown it was killed when the thermometer reached zero. 

E, viminalis (Manna Gum) (Plate 67). — The highest specimen 
of this tree recorded measured 320 ft., with a diameter of 17 ft. 
The silvery-white bark exudes a peculiar substance resembling 
sugar icing. The timber is reddish when green, changing to 
a light yellow when seasoned. It is not durable underground, 
although a useful builders' material for house-framing. Poor sandy 
soils (according to Mueller) seem to produce the best quality of 
timber. The flowers and seed -pods are nearly always produced in 
threes. It is hardy in Southland, Oamaru, Timaru, Marlborough, 
and Botorua. The only place where specimens have been noted 
as kiUed is Queenstown. 

E. hamostoma (Gum-topped Stringy-bark). — Although this is a 
hardy tree and does well on poor soil its timber is of little value 
except as fuel. It is a tall-growing species, with few branches, 
bark smooth except near the base, where it is rough and fibrous. 
The leaves much resemble those of E. obliqua, 

E. globulus (Blue-gmn) (Plate 58). — This tree is too well known 
to require description. New - Zealand - grown timber has fre- 
quently been condemned as useless owing to its soft spongy 
nature, but, as pointed out elsewhere, this defect is entirely due to 
want of maturity. All Eucalypti grow with great rapidity, but the 
formation of heartwood is a comparatively slow process, and the 
fact that a gum-tree has grown to a large size is no criterion that 
the tree is mature for felling. On heavy, moist soils the formation 
of heartwood does not keep pace with the growth of the tree, but on 
poor, dry, light soils the heartwood matures at a much more rapid 
rate. A tree grown on the latter class of soil may be fit for felling 
in from twenty-five to thirty years, while forty to fifty years' growth 
may be necessary to mature the timber of a tree grown in heavy, 
damp soils. Owing to the destruction of the leaves by an insect 
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extensive planting of the Blue-gum has praotioally ceased. This 
pest, at one time more prevalent in the North Island, has during the 
last few years gradually worked its way south, until both Islands 
are now equally affected by its depredations. 

Amongst the more hardy Australian Eucalypti proper, E. tereti- 
cornis (Bed-gum of Queensland) has so far been proved to be the 
hardiest of forty species experimented with. Its growth is exceed- 
ingly rapid, even on the poorest soils, although it transplants less 
successfully than most other species. The timber is prized for ita 
durability, especially for sleepers and posts, and for other purposes 
where it is used in contact with the soil. 
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ALPHABETICAL LIST OF TREES AND SHRUBS SUIT- 
ABLE FOR PLANTING IN NEW ZEALAND FOR 
TIMBER, SHELTER, OR ORNAMENT. 

N the following list European and Asiatic trees have been 
revised in accordance with ''Index Eewensis," American 
trees under the authority of " Nomenclature of the Arbor- 
escent Flora of United States,'' whilst Australian and New 
Zealand trees have been classed under the authority of the late 
Baron Sir Ferdinand von Mueller, the late Professor Kirk, and 
Mr. T. F. Gheeseman, F.L.S., respectively. 

It will be noted that many familiar names have been relegated 
to ** synonyms " — e.g,, Pinus insignis is now Pinus radiata, Abies 
Douglasii is Psevdo-tstiga taxifoliaj Podocarpus spicatus is Prumno- 
pitys spicatTis, &c. These changes in nomenclature are the result of 
close investigation by the most eminent botanists o][ the day, who 
have discerned important structural characteristics (omitted in the 
first published description of species), thus necessitating such altera- 
tions. It is of the utmost importance that the correct botanical 
designation of a tree should be stated, owing to the misuse of 
popular names, which cause confusion as well as annoying incon- 
veniences and misunderstandings when ordering trees or seeds from 
a nurseryman, who may supply an order with an entirely dif- 
ferent kind from that which was intended. Where synonyms are 
given it may possibly obviate errors if both the botanical name 
as well as the synonym are stated in ordering supplies. 

The popular name of each tree is added where a recognised 
one exists, in other cases the scientific name is expressed in its 
English equivalent. The synonyms are given in parenthesis, 
while evergreen or deciduous trees are shown by the use of 
the letter ** E.'* or ** D." after the approximate height of each 
species. 
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AcAOiA DEALBATA — SilveT-wsttle. — Soath-oastom Aiuitalia and Tasmania. 150 ft. 
E. Good shelter and ornamental tree. Produces excellent fuel of §preat 
heating-power. The hardiest of the Wattles ; does well on poor land. 

ACAdA DBCUBBBHB — Black or Tan Wattle. — New South Wales. 50 ft. E. 
Gk>od shelter and ornamental tree. Bark rich in tannin ; first-class fnel. 
Saooeeds best in poor dry soils at low elevations near the sea. 

Acacia msiahoztiiON — Blackwood or Lightwood. — South-eastern Australia and 
Tasmania. 80 ft. B. A good shade and timber tree. Timber hard and 
durable, suitable for furniture and cabinetwork. Medium hardy except in 
inland southern districts ; prefers deep loamy soils. 

Acacia ftbacahtha — Qolden- wattle. — Viotozia and South Australia. 90 ft. 
E. Rapid-growing ornamental tree; excellent shelter. Bark yields tan- 
nin ; timber fair firewood. Medium hardy ; poor sandy soils, coastal situa- 
tions. 

AcsB CAMFEBTBB — British Maple. — Europe, Asia, Africa. 40 ft. D. Orna- 
mental and of quick growth. Produces compact and fine-grained timber. 
Very hardy, stands the dry atmosphere of the Canterbury Plains remark- 
ably well. 

AoBB MACBOFHTiiLUM — Oregon Maple. — British Columbia and New Mexico. 
90 ft. D. Fine shade-tree ; large ornamental leaves. Timber hard and 
close-grained. Does best on riyer-banks ; hardy. Inner bark used for 
mats, &c. 

AcBB 8ACCHARINUM (A. dastcabftjm) — SUver- maple. — North America. 50 ft. 
D. Excellent street- tree, oroamental and shade; no value as timber. 
Deep loam on gravelly bottom ; hardy. 

Aobb bxjbbum — Bed -maple. — North America. 100 ft. D. Excellent street- 
tree.; yields maple-sugar. Deep loam on gravelly bottom ; hardy ; requires 
plenty of moisture. 

AcBB BBauNDO. (l^BGUKDO ACBBOiDBs) — Box-clder. — North America. 50 ft. 
D. Handsome shade-tree ; chiefly for ornament and shade, but also sup- 
plies " curled maple " for veneers. Heavy fertile soil ; hardy. 

AcBB 8ACGHABUH (A. sacchabinuh) — Sugar-maplc.— 100 ft. D. 3 ft. to 4 ft. 
in diameter. Excellent shade-tree; ornamental timber for cabinetwork. 
Near rivers and streams, on rich swampy land ; hardy. 

AcBB BACCHABUM NiOBUH (A. mGBUH)— Black-maplc. — North America. 60 ft. 
to 100 ft. D. Variety of above. Furnishes <' bird's-eye maple " timber, 
and saccharine fluid for sugar-making. The true sugar-maple. Friable, 
cool moist soil ; hardy. 

AcBB PLATANOiDES — Norway Maple. — Europe. 50 ft. to 80 ft. D. Dense 
compact growth ; foliage golden yellow in autumn. Same as above, excel- 
lent fuel. Deep moist soils ; hardy. 

AcBB PSBUDO-PLATANUS — Sycamore or Spurious Plane. — ^Europe and Asia. 100 ft. 
D. Fast-growing and easily raised. Timber for ornamental, use, turnery, 
&o. Any soil; cool and moisture-loving ; hardy. 

^BCULUS CALIFOBNICA— Calif ornian Buckeye. — California. 50 ft. to 60 ft. D. 
Beautiful spreading branched tree. Cabinetwork and dairy utensils. Any 
soil or situation if not wet ; hardy ; prefers cool climate. 

^souLUS HIPPOCA8TINX7H — Horse-ohestnut.- South-eastern Europe. 60 ft. D. 
Showy and fast-growing ; ornamental ; bears snow-white flowers ; oue of 
the best trees for street-planting. Deep soil, sheltered positions ; hardy. 

iBsGUiiUS BUBiCANDA (A. gabnba)— Bed-floweriog Chestnut.— North America. 
20 ft. D. Very fine flowering-tree ; ornamental only ; produces large 
trusses of red flowers. Deep roUs, sheltered positions ; hardy. 

Abibs fbctikata (Pmus abies, Picea pectinata)— Silver-fir.— Central Europe. 
100 ft. to 150 ft. E. Fine Bvmmetrical growth; largely grown for timber 
purposes in Europe. Deep soils, sheltered posicions ; hardy. 
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Abixs balbakba (Pioka balsamsa) — Balsam Fir. — North America. 40 ft. 
to 60 ft. E. Well-formed pyramidal tree. Timber for general bailding 
purposes. Prefers good deep loam; good bhelter ; tender and slow-growing 
when young. 

Abiks amabujb (Picea aicabilis) —Lovely Silver-fir. — British Columbia, Oregon. 
200 ft. to 250 ft. E. Handsome, densely foliaged, pyramidal habit ; chiefly 
omameotal. Deep, rich, moist, and cool soils ; hardy. 

Abdss venusta (A. BBAOTBATAV--Bristled-ooned Fir.— South Californian moun- 
tains. 100 ft. to 150 ft. E. Slender, straight growth ; very ornamental. 
General building purposes. Does well on dry gravelly lands ; hardy. 

Abies gbahdis (Picea gbandib) — Lowland Silver-fir. — Pacific Coast. 200 ft. to 
300 ft. E. Splendid quick-growing symmetrical tree ; chiefly ornamental. 
Gk>od soil, at considerable elevations ; hardy. 

Abies magnifiga (Picea magnifiga)— Bed Silver-fir. — California. 100 ft. to 
200 ft. E. Beautiful pyramidal tree, fast grower. Joinery- work and 
inside fittings. Moist valleys at high elevations ; hardy. 

Abies itobius (Picea nobilis)— Noble Silver-fir.— North California. 150ft. 
to 250 ft. E. Magnificent tree, regular horizontal spre^ing branches. 
Strong, durable, and elastic timber ; suitable for beams, &o. Good soil, well 
above sea-level; hardy. 

Abies concoiiOb (Picea concoiiOb) — White Silver-fir. — CflJifornia, Bocky 
Mountains. 120 ft. to 150 ft. E. Excellent ornamental tree. Timber of 
second rate, chiefly for landscape effect. Any well-drained soil ; hardy. 

Abies fbabeiui (Picea fbabebi) -Eraser's Silver-fir. — North Carolina. 30 ft. 
to 40ft. E. Highly ornamental. Tough and durable timber, does not 
shrink or warp. Any well-drained soil ; hardy. 

Abies nobdmanniana (Picea nobdmankiana) — Nordman's Fir. — Crimea 
Caucasus. 100 ft. to 125 ft. E. Tbe hardiest of the Silver-firs. Timber o 
excellent quality. Medium soil, neither wet nor dry ; hardy. 

Abies wbbbiana, var. pindbow (Picea pindbow) — Indian Silver-fir. — Eant 
Himalayas. 75 ft. to 100 ft. E. Upright ornamental species. Soft, 
spongy timber. Light loamy and porous soil ; hardy. 

Abixs pinsapo (Picea pihsapo)— Spanish Silver-fir.— 70 ft. to 80 ft. E. Good 
lawn tree ; cylindrical shape. Highly resinous timber of great durability. 
Sheltered situations, porous soil ; hardy ; does well on the dry plains of 
Canterbury. 

Abies webbiana (Picea wbbbiana) — Webb's Indian Fir. — Himalayan Moun- 
tains. 70 ft. to 90 ft. E. One of the prettiest of the Silver-firs. Chiefly 
ornamental; timber spongy. Sheltered situations, porous soil; tender 
when young. 

AiLABTHUs GiiANDULOSA (A. JAPONICA) — Tree of Heavon.— China. 60 ft. D. 
Very ornamental avenue-tree. Pale-yellow wood, very durable. Succeeds 
well in any soil, stands coast gales ; hardy. 

AxiBCTBTON EXCEiiSUM — Titoki. — Ncw Zealand. 40 ft. to 60 ft. E. Good 
shade -tree; ornamental effect only. Any ordinary soil; suitable for 
situations 6n northern coasts. 

Agathis austbalis (Dammaba AUSTBAiiis)— Kauri. — New Zealand. 180ft. E. 
Well-known tree ; too slow in growth for timber-culture. Northern coasts 
only ; content with any poor soil. 

AOKAMA BOS^FOLiA— Makamaka. — New Zealand. 20 ft. to 50 ft. E. Highly 
ornamental, for scenic effect. Northern coasts only; content with any 
soil. 

Aletus GiiUTiHOSA— Alder.— Europe and Asia. 50 ft. to 90 ft. D. Handsome 
umbrageous tree. Very durable timber under water ; soft and light. Any 
moist land, even bogs ; hardy. 
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Abauoaria BiDwiLLH— Bunya-Bunya.— QueeDBland. 250 ft. E. Bymmekrieal 
tree. Fine-grained, hard, durable wood. Deep porons soil ; North Island 
only. 

Araucabia brabilixnbib— Brazilian Araucaria.— Brazil. 75 ft. to 100 ft. E. 
Symmetrical tree. Timber for masts and spars, though ohiefly for orna- 
ment. Deep porous soil ; hardy in inland Canterbury. 

Araucaria cooKn— Oaptain Cook's Pine.— New Caledonia. 100 ft. to 150ft. 
E. Symmetrical tree, chiefly ornamental. Deep porons soil ; North Island 
only. 

Araucabia cuNinHaHAMii— Moreton Bay Hoop-pine. — Eastern Australia. 
200 ft. E. Fine-grained, strong, and durable timber. Deep porous soil ; 
North Island only. 

Abaucabia EXCEiiSA— Norfolk Island Pine. — ^Norfolk Island. 200 ft. E. Tree 
of unsurpassed symmetry, chiefly for ornamental planting. Any soil not 
wet, near the coast ; northern New Zealand. 

Araucaria imbbioata — Monkey-puzzle. — Chili and Patagonia. 150 ft. E. 
Tree of unsurpassed symmetry. Hard durable timber, chiefly for orna- 
mental specimens. Any well-drained soil ; hardy anywhere, except central 
Qtago, where it was killed by frost in 1908. 

Abbutus MENZiESii — Madrona. — North-western America. 150 ft. E. Fast- 
growing and good shelter. Timber exceedingly hard. Deep loamy soil, 
sheltered valleys ; hardy. 

AscABiNA lucida— Hutu.-— New Zealand and Pacific Islands. 25 ft. E. Orna- 
mental tree — a choice New Zealand tree. Northern coasts only, 

BbtuIiA ALBA-^Silver-birch.— Europe. 40ft. to 80 fc. D. Well-known tree. 
Excellent sbelter when planted close. Timber of little value ; ornamental. 
Content with the poorest soil in any situation ; hardy. 

BbtuiiA LENTA — Cherry or Sweet Birch. — North America. 80 ft. D. Tree 
of quick growth. Heavy fine-grained furniture timber. Prefers moist soil 
at high elevations ; very hardy. 

Bbtula NIGBA—Bed or River Birch.— North America. 80 ft. D. The tallest 
of the Birches. Timber excellent for cabinetwork. Banks of rivers and 
streams; hardy. 

Betula papybacba — Paper-birch.— North America. 100 ft. D. Fine orna- 
mental tree. Fine-grained timber, used for canoes. Does best in cool 
situations, any poil ; very hardy. 

Bbachychiton aoebifolius —Flame-tree. — Eastern Australia. 00 ft. E. Rapid 
growth, magnificent trusses of crimson flowers. Suitable for North Auck- 
land only. 

Buxus SEHFEBVIBENS — Boxwood-tree. — Earope and Asia. 80 ft. E. Slow- 
gr wing ; produces valuable timber for engra^ng. Hardy, and grows well 
in any soil ; easily raised from cuttings. 

Beilschmibdia tawa (Laubus salicifolia) — Tawa. — Northern New Zealand. 
50 ft. to 80 ft. E. Well-known native tree. Yields fair timber, good fire- 
wood. Suitable for northern districts only. 

Beilschmiedia tabaibi (Nesodaphne tabaibi) — Tarairi. — Noifthern New Zea- 
land. 60 ft. to 80 ft. E. Exceedingly Handsome. Timber of doubtful 
value ; should be grown largely as an ornamental tree. North Auckland 
only. 

Cai<i<itbis abbobea (Widdbingtonia junipeboides)— Sandarao Tree. — Southern 
Africa. 100 ft. E. Immense tree, handsome. Yields the well-known 
sandarac gam. Very hardy, and attains extraordinary girth of stem. 

Callttbis yebbucosa (Fbehela yebbucosa) — White Cypress-pine. — Australia. 
100 ft. E. Ornameutal. Timber lanting and insect-proof. Endures ex- 
treme drought ; suitable for sandy wastes. 
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Oalletbis calgabata (Fbbnxla XNDLiOHitti)— Red or Blftok Pine.^-BMtem 
Australia. 70 ft. E. Ornamental. Timber lasting and ineeot-proof. Bn- 
dures extreme drought ; suitable for sandy wastes. 

Oalltfbis B0BU8TA (FsBinBitA BOBU8TA) — Oypress-piuo. — Victoria and New South 
Wales. 100 ft. E. Durable timber. Sandy barren lands ; fairly hardy. 

Oallitbis AU8TBAIJ8 (Fbbnbi<a aubtbaus) — Tasmauiau Cypress. — Tasmania. 
30 ft. E. Ornamental. Yields valuable timber. Poor soils ; hardy. 

Oabfinxts bbtulus— Hornbeam. — Southern Europe, Western Asia. 80 ft. D 
Tough and durable timber. Very hardy tree ; useful as a fire-stop. 

OABPmns caboliniana (G. ahbbioanus) — Water or Blue Beech. — ^North 
America. 80 ft. O. Fine-grained, tough timber. Hardy ; does best near 
streams. 

Oabpodetus sbbbatus — Puta-puta-weta. — ^New Zealand. 80 ft. E. Elegant 
light-green foliage, of ornamental value only. Hardy ; any ordinary soil. 

Oabya tomentoba (Hicoba alba) — Shell or Shag-bark Hickory. — Eastern North 
America. 90 ft. to 100 ft. D. Makes a good street-tree. Heavy, strong, and 
elastic timber, used extensively for carriage-building. Hardy ; deep fertile 
soils. 

Cabya olivafobmis (Hicoba pbcan) — Pecan-nut Hickory. — Eastern North 
America. 70 ft. to 80 ft. D. Most rapid growing of the Hickories. Hardy ; 
deep fertile soils. 

Oabya pobcina (Hicoba olabba) — Pig-nut Hickory. — Eastern North Anierica. 
40 ft. to 100 ft. D. Shiny-green leaves. Wood very tough ; principally 
used for axe-handles. Hardy ; deep fertile soil. 

€abya alba (Hicoba oyata) — Shag-bark Hickory. — Eastern North America. 
50 ft. to 100 ft. D. Erect-growing tree. Wood very tough ; principally 
used for axe-handles. Hardy ; moist deep soil. 

Oabya amaba (Hicoba minima) — Bitter-nut Hickory. — Eastern North America. 
50 ft. to 80 ft. D. Very handsome tree. Timber less valuable than above. 
Hardy ; low wet ground. 

Oobynocabpus LsviQATA — Karaka.—New Zealand. 25 ft. to 80 ft. E. Com- 
pact, glossy, splendid shelter-tree, of quick growth. Hardy only on the 
coast in the South Island ; stands salt spray. 

Oastanea sativa (G. vesca) — Sweet or Spanish Chestnut. — Europe, Asia, 
60 ft. to 80 ft. D. Excellent shade-tree. Strong, durable tiniber for posts, 
&o. Very hardy ; does well in any alluvial soil. Should be sown in situ, 

Oastanea dentata (C. yulgabis, var. amebicana) — American Sweet Chest- 
nut. — ^North America. 100 ft. to 150 ft. D. Excellent shade-tree. Strong, 
durable timber. Merely the American variety of above. 

•Gatalfa sfeciosa (Bignonia catalpa)— Hardy Gatalpa.— North America. 
60 ft. to 80 ft. D. Highly ornamental. Very lasting timber ; quick 
growth. Hardy ; porous deep soils. 

-Catalpa bignonoideb— Indian Bean. — Southern United States. 40 ft. to 60 ft. 
D. Spreading tree ; quick growth ; chiefly for ornament. Hardy ; porous 
deep soils. 

•Casuabina equisbtifolia (C. littobea)— Bull or Forest Oak. — East Africa, 
Southern Asia, North Australia. 180 ft. E. Fast-growing. Exceedingly 
durable timber. Does best near the coast, even at high* water mark. 

Casuabina quadbiyalvia (C. stbicta) — Forest Swamp-oak. — South Australia. 
60ft. E. Drooping foliage; timber and shade purposes. Grows well on 
pure coastal sands ; easily raised. 

•OASUABmA TOBULOSA — Bccfwood. — Ncw South Wales, Queensland, South Aus- 
tralia. 80 ft. E. Very handsome. Durable furniture-timber. North 
Island only. 

•CAsnABiNA GLAUCA — Dosort She- oak.~ Australia. 70 ft. E. Rapid-growing 
tree ; shelter and timber. North Island only. 
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Obdbus atlahtica (PDrus atlantioa)— »Moant Atlae or African Cedar. — 80 ft. 
£. Attains huge dimeosions; ornamental and timber. Hardy ; free open 
soil. 

GsDBus DBODABA (C. mDiOA) — Indian Deodar Cedar. — Western Himalayas. 
150 ft. to 200 ft. B. Drooping, spreading tree. Produces indestruotible 
timber, but slow growth. Does well in any soil or situation ; haidy except 
in central Otago. 

Cbdbus libana (Pinus cbdbus) — Cedar of Lebanon. — Lebanon. 60 ft. to 80 ft. 
E. Fine lawn- tree ; timber, shelter, and ornamental. Hardy in all 
situations except central Otago. 

CoBDyLiNB austbalib (Dbac JCNA AUSTBALis)— Palm Lily or Te Kouka.— New 
Zealand. 25 ft. £. Well-known tree ; ornamental, and for shelter on sea- 
coasts ; easily raised from seed. 

CoBDYUNB iNDiviSA (DfiACiBNA indivisa) — Toi. — Ncw Zealand. 15 ft. E. Be- 
markably handsome, ornamental. Requires partial shade, open deep soil, 
and plenty of moisture. 

Cham^cypabib liAWBONiANA (GuPBBSSUB lawboniana) — LawBou's Gyprcss, or 
White Cedar.^Northern California. 75 ft. to 100 ft. E. Graceful pyra- 
midal growth ; good shelter, and durable building- timber. Hardy in any 
part of New Zealand ; easily grown. 

Chamjbcyfabib nute^nbis (Thujopbib bobbalis) — Yellow - cedar. — Sitka, 
Washington, Oregon. 100 ft. E. Fast growing, tapering habit ; durable 
timber and shelter. Hardy ; free loam or sandy soil. 

Chamjscypabib thyoides (C. bphcebidba, or Bbtinospeba bbicoidbb) — White- 
cedar. — Eastern United States. 80 ft. E. Handsome tree. Exceedingly 
durable timber. Moist swampy land ; hardy. 

CoBOKiA BUDDLEOiDES — Eorokla. — North Island, New Zealand. 6 ft. to 12 ft. 
E. Dense-growing shrub ; orange berries ; ornamental and shelter. Very 
hardy ; any soil. 

CoBOEiA COTONEABTEB. — New Zealand. 6 ft. to 10 ft. E. Tortuous, black, 
interlacing branches ; ornamental. Hardy ; rocky soil. 

CoPBOSMA GBANDiFLOBA — Kanono, or Raurekau. — Northern New Zealand. 
6ft. to 15ft. E. Large-leaved; upright growth; orange berries; shelter 
and ornament. Medium hardy ; fast grower. 

CoFBOBMA LUGiDA — Earamu. — New Zealand. 6 ft. to 15 ft. E. Shining green 
leaves ; compact growth ; large orange berries ; good specimen shrub. 
Hardy ; does well in poorest soil. 

CoPBOBMA BOBUBTA — Eakaraumu. — New Zealand. 8 ft. to 12 ft. E. Fast- 
growing ; erect branches ; shelter and ornament. Hardy ; any soil if not 
wet. 

CoPBOSMA BAUEBi — Naupata, or Taupata. — Northern New Zealand. 10 ft. to 
20 ft. E. Excellent, glossy-leaved, and fast-growing ; splendid hedge-plant. 
Northern districts only, near the sea. 

Cebasus sebbulata (C. bieboldtii) — Flowering-cherry. — China. 15 ft. to 
20ft. D. Beautiful flowering-tree, ornamentsJ only. Hardy; any porous 
soil. 

Cbyptomebia JiPONiOA, var. elbgans (C. veitchii) — Elegant Japanese Cedar. 
— Japan. 60ft. E. Beautiful feathery foliage, turns red in winter; 
ornamental and shelter. Hardy ; any soil and exposure. 

Cbyptomebia japonica (Taxodium japonioum) — Common Japanese Cedar.— 
Japan. 100 ft. E. Attains huge circumference. Very valuable timber. 
Prefers moist ground, free from cold winds. 

Cupbesbus macbocabpa (C. lambebtiana)— Monterey Cypress. — South Cali- 
fornian coast. 50 ft. to 70 ft. E. Well-known shelter-tree ; shelter and 
hedge-screens. Short-lived, except on deep soil near the coast. 
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OupBEssns GOYBNiANA (G. oaufornioa)— Gk>Ten'B Gypresfl.— Soath Galiforaian 
coast. 20 ft. E. Beaatifal ornamental Gypress; shelter and hedge- 
screens. Hardy ; suooeeds in any soil or situation. 

GuFBEssus sEMPXBviBENS (G. fastioata)— Boman Gypress.— South Europe. 
60ft. to 100ft. E. Upright habit; sombre green; ornamental, and im- 
perishable timber. Does best on limestone ; attains great age. 

GuPRESSUS TOEULOSA (0. KEPAUiiKNSis) — Tuf ted Gypress.— North India. 40ft. 
to 100ft. E. Very ornamental; light-green foliage; shelter, ornament, 
and timber. Does best at some elevation ; hardy ; any soil. 

GuFBBSSus FUNXBSis —Funeral Gypress. — Thibet. 90ft. E. Dense growth; 
foliage changes with age ; shelter and ornament. Hardy ; medium soils, 
high elevations. 

Dacbydium bipobme (D. GoLxirsoi)— Yellow Pine ; Tar- wood.— (Tew Zealand. 
20ft. to 40ft. E. Remarkable dimorphic foliage; nlow growth; orna- 
mental. Valuable timber. Hardy ; high elevations. 

Daobydiuii kibeu— Manoao. — Northern New Zealand. 40 ft. to 60 ft. E. 
Handsome pyramidal tree. Extremely valuable timber ; ornamental. 
Northern New Zealand only. 

Dacbydium iNTBBMBDinM— Yellow Silver- pine.— New Zealand. 40 ft. to 50 ft. 
E. GonioaJ growth, spreading with age. Very durable timber. Hardy in 
Dunedin ; does best in moist soils. 

Dacbydium colbnboi (D. WbstIiAndicum).— Westland or Silver Pine. — New 
Zealand. 60ft. to 80ft. E. Tapering habit; slow growth. Tough, 
elastic, and durable timber. Deep moist soil, and sheltered situations. 

Dacbydium cufbessinum — Bimu, or Bed-pine. — New Zealand. 60 ft. to 80 ft. 
E. The most graceful of New Zealand trees. Ornamental, well-known 
timber. Any soil ; requires dense shade when young to succeed well. 

Dodon^a YiscosA — Akeake. — ^New Zealand, Australia, Africa, Asia, &o. 20 ft. 
to 30ft. E. Papery brown bark; light- green foliage; ornamental and 
shelter ; heavy dense timber. Half-hardy ; any soil. 

DysoxyiiUM sfectabilb — Kohekohe. — Northern portions of New Zealand. 
30 ft. to 50 ft. E. Bound-headed tree ; pendulous flowers. Durable tim- 
ber in sandy soils ; ornamental. North Island only ; deep soil. 

Dbimys axiulabis (Wintbba AXiiiLABiB) — Horopito, Pepper7tree.— Northern 
portions of New Zealand. 30ft. E. Dense habit; dull-green foliage; 
ornamental only. Any soil ; hardy. 

Dbimys coiiOBATO — Horopito, Pepper- tree. — Southern New Zealand. 20 ft. E. 
Gompact growth ; bright-red foliage ; very ornamental. Any eoil; hardy. 

EiiiBOCABPUS dbntatus— Hinau. — Northern New Zealand. 40 ft. to 60 ft. E. 
Much-branched, round-headed tree ; ornamental ; slow grower. Northern 
districts only ; ordinary soil. 

El^ocabpus hookebianus — Pokaka.— New Zealand. 50 ft. E. In young 
state tortuous and interlaced, afterwards upright growth ; ornamental • 
slow grower. Tender when young ; sheltered situations. 

Entelea ABB0BESCB17S — Whau, Gork-wood. — Northern New Zealand. 25 ft. 
E. Handsome erect shrub, large leaves and flowers ; ornamental ; fast 
grower. Tender ; requires shelter ; northern coastal districts only. 

Eugenia maibe— Maire-tawhake. — Northern New Zealand. 20 ft. to 50 ft. E. 
Gonioal growth ; white flowers, large red fruit ; ornamental ; valuable 
timber. Swampy lands, northern districts. 

Eucalyptus AMYaDAUNA — Almond-leaved Peppermint Gum. — Victoria, New 
South Wales, Tasmania. 100 ft. to 300 ft. E. One of the largest of the 
Eucalypti. Foliage for extraction of oil, timber for inner building-material. 
Hardy ; does best in sheltered valleys. 
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EucALTFFUS OBBBBA—Narrow-leAved Iionbark. — ^New South Wales and Queens- 
land. 100 ft. E. Fast grower. Very valuable timber, strong and durable. 
Half-hardy ; good soils, northern coasts only. 

Eucalyptus capitbllata — Head-flowered Stringy-bark. — New South Wales and 
Gippsland. 100 ft. to 200 ft. E. One of the Stringy-barks ; fast grower. 
Timber for rough carpentry, not durable under ground. Medium hardy; 
wet sandy lands. 

Eucalyptus coccifbba — Mountain Peppermint. — Alpine districts of Tasmania. 
80 ft. E. Handsome upright grower. Produces good general building- 
timber. Exceedingly hardy ; any soil or situation. 

Eucalyptus maculata — Spotted Gum. — New South Wales, Queensland. 
150ft. E. Medium fast grower; straight stems. Produces the best 
timber for coauhbuilders' work. Very tender; stony ridges, North of 
Auckland only. 

Eucalyptus obliqua — Stringy-bark, or Messmate Gum. — New South Wales, 
Victoria, Tasmania. 100 ft. to 300 ft. E. Attains immense diameter. 
Produces excellent timber on poor soils. Mountainous country ; tap-roots 
descend to great depths; hardy. 

Eucalyptus paucifloba (E. cobiacea) — White or Drooping Gum. — New South 
Wales, Victoria, and Tasmania. 80 ft. to 100 ft. E. Smooth white bark» 
droopiog foliage. Ordinary building, fencing, firewood. Hardiest Eucalyp- 
tus known ; does best in moist soils. 

Eucalyptus pilulabis — Blackbutt.— New South Wales, Queensland, Gipps- 
land. 100 ft. to 300 ft. E. Rapid growth, rather branching. Flooriog^ 
railway- sleepers, and posts. Half-hardy ; northern coasts only ; good 
loamy soil. 

Eucalyptus pipebita— Peppermint Gum, or White Stringy-bark. — New South 
Wales, Victoria. 100 ft. E. Medium growth ; leaves very inflammable. 
Bough carpentry and fencing. Half-hardy ; medium soils. 

Eucalyptus polynakthema — Bed Box-gum. — South-eastern Australia. 150 ft. 
to 250 ft. E. Rapid grower in good soil. Durable timber for wheel- 
wrights' work, sleepers, and posts. Half-hardy ; any soil if not wet. 

Eucalyptus ooniocalyx (E. el^ophoba) — Spotted Gum, &c. — Victoria and 
New South Wales. 80 ft. to 300 ft. E. Fairly good growth. Wheel- 
wrights* work, fencing, and fuel. Medium hardy, gravelly hillsides. 

Eucalyptus leucoxylon (E. sidbboxylon)— Victorian Bed-ironbark. — Sonib 
Australia. 100 ft. to 200ft. E. Fast grower in moist warm situations. 
Strongest and most durable of all the eucalypti. Tender, only fit for 
Auckland coastal districts. 

Eucalyptus macbobhyncha — Stringy-bark of Victoria. — Victoria and New 
South Wales. 80 ft. to 120 ft. E. Very tall tree. Strong timber for all 
general purposes. Half-hardy ; sterile ranges and ridges. 

Eucalyptus besinifeba — Bed or Forest Mahogany. — New South Wales, 
Queensland. 80 ft. to 100 ft. E. Large tree, rapid growth. Timber dur- 
able and of great strength. Half-hardy ; requires good soil ; coastal dis- 
tricts, northern portions only. 

Eucalyptus calophylla — Bed-gum. — South-western Australia. 60 ft. to 80 ft. 
E. Umbrageous tree, rapid growth, very ornamental. Spokes and agricul- 
tural purposes, not durable under ground. 

Eucalyptus viminalis— Manna-gum.— Victoria, New South Wales j Tasmania, 
&c. 100 ft. to 320 ft. E. White silvery bark, leaves resemble the willow. 
Strong and fairly durable timber, much resembling Ash. Half-hardy ; does 
best on rich soil. 

Eucalyptus tebeticobnis — Bed-gum of Queensland. — ^New South Wales, Gipps- 
land. 100 ft. to 160 ft.* E. Fast-growing— has grown 60 ft. in seven years. 
Durable timber for naves, felloes, and wheels. Half-hardy ; will succeed 
in any soil or situation if not too frosty. 
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Eucalyptus OLOBX7LU8^Blae-gam. — Viotorla, Taimania. 150 ft. to 800 ft. E. 
WeU-knowD tree. Timber very durable from aged trees grown on grayelly 
or poor soil. Medium hardy ; coastal distrlots in the south. 

Eucalyptus ficifolia — Soarlet-flowering Gum. — South-western Australia. 
50 ft. E. Magnifioent trusses of bloom ; ornamental value only. Medium 
hardy ; dry sandy soils. 

Eucalyptus bobusta — Swamp Mahogany. — ^New South Wales and South 
Queensland. 100ft. E. Large handsome tree; shade and ornament. 
Durable timber for wheelwrights. Half-hardy ; low, sour, swampy lands 
near the coast. 

Eucalyptus mabginata — Jarrah.— South-western Australia. 100 ft. to 150 ft. 
E. Comparatively slow growth. Famed for its indestructible timber. 
Tender ; does best on ironstone, northern Auckland only. 

Eucalyptus oomphogephala — Tooart. — South-western Australia. 120 ft. E. 
Beauiiful straight boles. One of the strongest timbers known — bridges and 
beams. Half-hardy ; does best on Iknestone. 

Eucalyptus siebebiana (E. viboata) — Yowut, Mountain Ash, or Tasmanian 
Ironbark). — South-eastern Australia and Tasmania. 100 ft. to 150 ft. E. 
Straight - stemmed, fast grower. Strong and elastic timber — posts, 
sleepers, &c. Will succeed in most situations ; hardy. 

Eucalyptus MUELLSBn— Mountain Red-gum. — Mountains of Tasmania. 150 ft. 
E. Erect massive bole. Gteneral building- timber. Very hardy ; any soil 
and situation. 

Eucalyptus micbocobys — Waogee, Stringy-bark, Tallow-wood, &c. — New South 
Wales and South Queensland. 150 ft. to 300 ft. E. Attains a great size. 
Valuable timber for floors and decking. Half-hardy ; coastal situations 
North Island only. 

Eucalyptus mblliodoba— Yellow- box.— Victoria, New South Wales. 200 ft. 
to 250 ft. E. Spreading habit of growth ; good shade-tree. Timber for 
fencing and fuel. Medium hardy ; northern districts only. 

Eucalyptus cobynocalyx — Sogar-Rum. — North-western and South-eastern 
Australia. 100 ft. to 120 ft. E. Grows 7 ft. to 8 ft. annually in warm 
moist situations. Wood hard and durable, dense and strong; posts and 
sleepers. Half-hardy ; humid soils, northern districts. 

Eucalyptus hbmiphloia (E. albbns) — ^White-box. — South-eastern Australia 
(inland). 100ft. to 180 ft. E. Tree of striking appearance. Hard, 
tough, durable timber; spokes, felloes, and sleepers. Medium hardy; 
coastal districts, free open soil. 

Eucalyptus hjbmostoma — Gum-topped Stringy-bark. — Tasmania, Victoria. 
100 ft. to 150 ft. E. Tall sparingly branched tree. Timber only fit for 
fuel and rough carpentry, not durable. Hardy ; hilly country, poor soils. 

Eucalyptus beonans (E. oioaistea) — Giant or Swamp Gum of Tasmania. — 
Tasmania and Victoria. 100ft. to 471ft. E. The tallest tree known; 
fast-growing. Very strong timber, but not durable in contact with the 
ground. Hardy ; almost any soil or situation if sheltered. 

Eucalyptus paniculata (E. fasciculosa) — Red-ironbark, &o. — New South 
Wales and South-western Australia. 100 ft. to 140 ft. E. Very handsome 
tree. One of the most durable of the Ironbarks for piles and girders. Half- 
hardy ; northern coastal districts only. 

Eucalyptus divebsicolob (E. colossea) — Karri. — South-western Australia. 
300 ft. to 400 ft. E. Colossal tree ; clear bole. Valuable timber for shafts, 
spokes, felloes, &c. Half-hardy ; fertile humid valleys. 

Eucalyptus GuNNn — Cider -gum. — Victoria, New South Wales, Tasmania. 
200 ft. to 250 ft. E. Bather branching growth, the best for shelter. Sup- 
plies strong useful timber for farm purposes, posts, &o. Hardy ; any soil or 
situation. 
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EuOALTFTUB BTUABTiAHA — Apple-Boented Gum, Tasmanian Bed-gum. — South- 
eastern Australia and Tasmania. 80 ft. to 100 ft. B. Medium size, fibrous 
bark, and drooping branches ; fast-growing. Excellent fuel ; strong and 
durable timber. Hardy ; grows on dry, sandy, or humid soils. 

EucALTFTUB B08TBATA— Red-gum.— South and inland Australia. 200 ft. E. 
Usually of spreading habit ; subject to insects eating leaves. Heavy, hard, 
strong, and durable timber. Half-hardy, moist ground with clayey subsoil, 
northern districts. 

EucAiiYFTUS BiDBBOPHiiOiA (E. FBBBioiFOiiiA) — Bed-iroubark. — New South 
Wales, South Queensland. 100 ft. to 150 ft. E. Bather slow growth. 
Another durable ironbark ; wheelwrights, piles, and sleepers. Half-hardy, 
northern coasts only. 

EucALTFTUS UBNiOBBA — Um- bearing Gum. — Tasmania. 50 ft. to 70 ft. E. 
Tall erect tree, smooth bark. Supplies durable timber for all farm purposes. 
Exceedingly hardy, does well in any situation. 

Faqus BYLVATioA—EDglish Besch. — ^Europe. 60 ft. to 80 ft. D. Well-known 
tree of Europe. Timber for chairs^ tools, aod firewood. Hardy ; does best 
on chalky or limestone lands. 

Fagub febbuoinea— North American Beech.— North America. 100 ft. B. 
Large-growing tree ; quick growth. Timber for implements, turning, &c. 
Hardy ; rocky soils, exposed situations. 

•Faoub fusoa.— Bed Beech or Birch — Tawhai-rau-nui. — New Zealand. 80 ft. to 
100 ft. E. Noble tree, fast-growing. Timber red, tough, straight-grained, 
and strong. Hardy ; any soil, sheltered situations. 

Fagub bolandbi — Bed, Black, White, or Brown Birch — Tawhai. — New Zealand. 
60 ft. to 80 ft. E. Fine spreading- branched evergreen. Heartwood dark, last- 
ing in the ground if grown on dry soils. Hardy ; prefers elevation, any soil. 

Fagub menzibsii — Silver Beech or Birch — Tawhai. — New Zealand. 60 ft. to 
100 ft. E. Symmetrical habit, silvery bark. Deep-red timber, even- 
grained, tough and elastic. Hardy ; inland districts, dry open soil. 

Fagub blaibii — Blair's Beech. — New Zealand. 50 ft. to 80 ft. E. Hand- 
some tree, resembling English Beech. Timber- resembles above. Hardy ; 
inland districts, dry open soil. 

Fagub cuffobtioides — Mountain-beecb, White-birch, Black-birch. — New Zea- 
land. 40 ft. to 50 ft. E. Perhaps the most ornamental of all the species. 
Timber resembles above. Hardy ; inland districts, dry open soil. 

Ficus MACBOPHYLLA — Moreton Bay Fig. — ^New South Wales and Queensland. 
100ft. E. The best of Australian avenue-trees. Chiefly ornamental and 
shade. Half-hardy ; good rich soil, northern coasts only. 

Fbaxikub EXCELSiOB — English Ash. — ^Europe, Aoia. 100 ft. D. Tree of quick 
growth. Timber tough and elastic, used for carriage-work, &o. Hardy; 
deep soil on river-banks and ravines suits it best. 

Fbaxikub amebicaka — White-ash. — Canada, Florida. 100ft. D. Best and 
quickest-growing of American Ashes. Tough, elastic, and light timber. 
Hardy ; deep humid soils. 

Fbazinub quadbanqulata — Blue-ash. — North America. 70 ft. D. Tall and 
straight-growing. Timber the most durable of the Ashes, used for carriage- 
work, &c. Hardy; mild climates,. fertile soils. 

Fbaxinub lanoeolata (F. vibidib) — Green- ash. — Eastern North America. 
70 ft. D. Fast-growing ; good shade- tree. Excellent timber for bent- 
work. Hardy ; does best in heavy soils. 

Fbaxinub nigba (S. BAMBUBCiFOiiA^ — Black-ash. — Eastern North America. 
80 ft. D. Fast-growing tree. Timber tough and elastic, used for oars and 
wagon-work. Hardy ; deep, loose, moist soils, sheltered situations. 

Fbaxinub PENNBYLVAincA (F. pubebcens)— Bed-ash. — North Atlantic States. 
60 ft. D. Medium-sized tree, upright growth. Timber used for coaoh- 
builders* work. Hardy ; heavy soils, sheltered situations. 
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Fbaxikus obeoana— Oregon Ash. — Washington to California. 70ft. D. Low, 
spreading tree. Timber used for coachbuilders' work. Hardy ; heavy soils, 
sheltered situations. 

Gbibblinia uttobaus — Broadleaf, Papauma. — I^ew Zealand. 60 ft. E. 
Well-known native tree ; shelter and hedges. Lasting timber for posts, &c. 
Hardy ; any soil and situation. 

Gkesblinia liUCiDA — Puka. — North New Zealand. 30 ft. E. Large glossy 
green leaves. Ornamental only. Half-hardy ; northern coastal districts. 

GiiSDiTSCHiA TBiCAirrHOB (Qleditbia tbicanthos) — Honey -locust. — South- 
eastern North America. 50 ft. to 80 ft. D. Quick-growing ; thorny. 
Hard, close-grained timber for posts, &c. Hardy ; any soil. 

Ginkgo biloba (Sausbubia adiamtifoijIa) — Ginkgo-tree.— China and Japan. 
100 ft. D. Straight-stemmed fan-leaved tree. Soft, pale timber, used for 
furniture. Hardy ; does well in pumice soil. 

Gbbyillba bobusta— Silky Oak. — New South Wales and Queensland. 80 ft. to 
100 ft. E. Beautiful fern-like foliage ; chiefly ornamental. Timber used 
for cabinetwork. Half-hardy ; any open free soil, sheltered. 

GYMNOCiiADUB DioicuB (G. canadensib) — Coffee-trec. — North-eastern America. 
80 ft. D. Handsome avenue-tree. Timber strong, tough, and fine-grained. 
Hardy ; rich soil, sheltered positions. 

Gaya LYAiiUi (Flagianthus liYALLu) — West Coast Bibbonwood, or Lacebark. 
— New Zealand. 20 ft. D. One of our best native flowering-trees ; orna- 
mental only. Hardy ; does well in any soil ; requires shelter. 

Hbdycabya abbobba (Hbdycabya dbntata) — Porokaiwhiri. — ^New Zealand. 
40ft. to 50ft. E. Handsome tree of striking appearance. Ornamental; 
produces large red berries. Half-hardy ; free soil, northern districts only. 

HoHBBiA POPULNBA — Houhcre, Bibbonwood . — ^New Zealand . 80 ft. to 50 ft. D. 
or E. Exceedingly variable foliage ; ornamental ; handsome white flower. 
Hardy ; does best on river banks. 

Ilbx aquifolia — English Holly. — Europe, Western Asia. 60 ft. E. Well- 
known tree or shrub ; ornamental and hedges. Timber pure white. Hardy ; 
does best on heavy olay lands in cold localities. 

Ilex opaca — American Holly. — United States. 80 ft. to 40 ft. E. Much re- 
sembling above ; ornamental and hedges. Hardy ; gravelly and stony 
soils. 

IxEBBA BBBXioiDBB — Tawari. — Northern New Zealand. 70 ft. E. Elegant 
flowers and foliage ; ornamental. Half-hardy ; open forest lands. 

JuGLANB Begia — Walnut. — Europe, Asia. 100 ft. D. Well-known tree ; 
edible nuts. Timber light and tough for furniture, &c. Hardy ; prefers 
calcareous soils. 

JuGi^ANS NiGBA — Black- waluut. — Eastern North America. 75 ft. to 100 ft. D. 
Faster-growing than above. Chief furniture timber used in America ; 
compact and durable. Hardy ; rich forest lands, sheltered. 

JuGLANB cmEBEA— Butternut. — Eastern North America. 40 ft. D. Very 
handsome tree ; quick growth. Light timber ; durable in ground and free 
from insect attacks. Hardy, even in St. Petersburgh ; rocky soils. 

JuGiiANS CALiPOBNiOA — Califomian Walnut. — California. 75 ft. D. Sym- 
metrical tree. Useful timber for cabinetwork. Hardy ; does best on river- 
banks. 

JuNiPEBUS BEBMUDiANA (J. FBAGBANS) — Peuoil-cedar of Bermuda. — Bermuda. 
90 ft. to 100 ft. E. Erect-growing tree. Bed durable wood, chiefly used 
for pencils and furniture. Hardy ; does well on the poorest soils. 

JuNiPEBUB OHiNBNSis (J. 7AP0NICA) — Indian Pencil-cedar. — Himalayas, China. 
100 ft. E. Largest growing of the Junipers. Bed, fine-grained timber. 
Hardy ; any ordinary soil ; stands exposure. 
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^UNXPBpxjs vnteiNiANA (J. BABBADBNSI8) — Amerioan Bed -cedar. — North 
America. 90 ft. E. HandBome erect tree. Furnishea exceedingly dur- 
able timber. Hardy ; does best near the coast, dry sandy soil. 

JUNIPBBUS oociDENTAUB — Westem Juniper. — Western Pacific. 60 ft. to 80 ft. 
£. Straight-growing and compact. Pale, close-grained timber. Hardy; 
rocky soils, dry sitnations. 

JUNIFEBUS BXOiBLSA — Tall Crimean Jdniper. — Asia Minor. 90 ft. E. Stately 
tree, immense girth. Produces durable light timber. Hardy; elevated 
dry situations. 

ENiaHTiA EXCBiiSA — ^Bewarewa, or Honeysuckle. — Northern New Zealand. 
70ft. to 100ft. E. Elegant erect-growing tree; ornamental. Timber 
finely flgared, used for furniture. Half-hardy ; any ordinary soil. 

XjAUBEUA NOViB-ZEAIiANDLS: (AtHEBOSFEBMA NOV^-ZEALANDIiB) — Pukatea.— 

Northern New Zealand. 90 ft. to 150 ft. E. Very large tree ; massive 
trunk ; ornamental. Timber pale brown ; does not split ; strong fibre ; 
not durable in contact with the ground. Half-hardy ; swampy or moist 
gullies. North Island only. 

Leftobfebmum ebicoidbs — Manuka-rauriki, or Bed-manuka. — ^New Zealand. 
40 ft. to 60 ft. E. Well-known tree. Timber hard, not durable. Hardy; 
does well in the poorest as well as the richest land. 

Leftobfebmum scofabium — Manuka. — New Zealand. 15 ft. to 30 ft. E. 
Well-known tree ; very ornamental when young. Hardy ; does well on the 
poorest as well as richest land. 

Libocedbub doniana (Thuja doniana) — Eawaka, Native Cedar. — Northern 
New Zealand. 80 ft. to 100 ft. E. Fine conical growth ; ornamental. 
Dark-red timber ; durable. Hardy ; any ordinary soil. 

Libooedbus bidwilui — Pahautea, Native Cedar. — New Zealand. 50 ft. to 
80 ft. E. Tapering, cone-shaped. Timber resembles Bed wood ; durable, 
though soft. Hardy ; prefers elevated moist situations. 

Libocedbub decubbbns (Thuja cbagiana) — Incense, or White-cedar. —Cali- 
fornia. 200ft. E. Upright growth; ornamental. Light, yet strong 
timber, used for cabinetwork. 

Labubnum vulgabb (Cytisus labubnum) — Laburnum.— Europe. 20 ft. D. 
Well-known tree ; hairy seed-pods ; ornamental. Produces exceedingly 
hard timber. Hardy ; any soil or situation. 

Labubnum alfinum (Cytisus alfinum)— Soots Laburnum. — Europe. 20 ft. 

D. Similar to above, but later flowering ; ornamental. Produces exceed- 
ingly hard timber. Hardy ; any soil or situation. 

LiTSCEA CALiCABis (Tetbanthbba CAiiACABis) — Mangoao. — Northern New Zea- 
land. 30 ft. to 40ft. E. Erect-growing evergreen ; ornamental. Timber 
used for shafts, bent-work, &o. Half-hardy ; northern districts only. 

Laubis nobilis — Sweet-bay. — Southern Europe, Asia Minor. 60 ft. E. 
Excellent hedge-plant ; ornamental and shelter. Hardy ; heayy soils. 

Lbucadendeon abqenteum— Silver-tree.— South Africa. 20 ft. to 30 ft. E. 
Magnificent specimen-tree ; ornamental ; splendid specimen-plant. Half- 
hardy ; free open soils. 

LiBiODENDBON TULIFIFEBA — Tulip-trec, Bass^ood, &o.— United States.— 140 ft. 

E. Very ornamental tree ; fine for avenues. Light-yellow timber, free of 
knots, easily worked. Hardy ; deep, dry, loamy soils, sheltered. 

Labix eubof^a (Pinus labix) — European Larch.- Europe. 80 ft. to 100 ft. D. 

Perhaps the most useful timber-tree for New Zealand. Timber of great 

durabUity, fast-growing, easily worked ; the best timber for posts. Hardy ; 

cool climates, southern aspects, somewhat elevated dry soils. 
Labix labicina (L. amebicana, L. fendula) — Tamarack. — North America. 

50ft. to 70ft. D. Pyramidal growth. Very durable timber. Hardy; 

moist swampy lands. 
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XiABi;x OGCiPKNTALis (PiNUS NnTTALiJi)~Tamarftok, Westecn Laroh.-^British 
Ck>lambia. 100 ft. to 150 ft. D. Graceful straight-stemmed tree. Very 
durable timber. Hardy ; cool dry mountain-slopes. 

XiASix iiBPTOLBPis — Japanese Larch. — Japan. 70 ft. D. Handsome tree ; 
reddish branches. Heavy timber, lasting in the groond. Hardy ; cool dry 
soils, mountain-slopes. 

^Aagnolia fcetida (M. grandifloba) — Large-flowered Magnolia. — Southern 
States. 100 ft. E. Large leaves and flowers ; chiefly ornamental. Hardy ; 
any soil if sheltered. 

MxiJCYTUS BAMiFLOBUB — Mahoc, or Hinehine. — New Zealand. 20 ft. to 30 ft. 
E. Well-known native tree ; ornamental. Hardy; any soil. 

Melicytus lakceolatus — ^Narrow-leaved Hinehine. — ^New Zealand. 12 ft. to 
20ft. E. Light-green leaves; compact growth; ornamental. Hardy; 
any soil. 

Mblicopib simpusx. — New Zealand. 10 ft. to 20 ft. E. Pretty shrub or 
small tree ; ornamental. Half-hardy ; northern districts only. 

Heejcope tebnata — Tataka. — New Zealand. 10 ft. to 20 ft. E. Pretty 
shrub or small tree ; ornamental. Hardy ; cool dry soil. 

Mbtbosidbbos IiUCida — Southern or Mountain Bata. — New Zealand. 30 ft. 
to 60 ft. E. Large round-headed tree ; ornamental, shelter. Timber 
heavy and of great strength. Hardy ; any soil or situation if not wet. 

Mbtbosidbbos BOBUSTA — Northern Bata. — New Zealand. 60 ft. to 100 ft. E. 
An immense, tree, usually beginning life in the fork of another tree ; orna- 
mental. Timber excellent firewood ; the only New Zealand tree produciog 
timber from aerial roots. Hardy ; any soil. 

Mbtbosidbbos tomentosa — Pohutukawa. — Northern New Zealand. 30 ft. to 
70ft. E. One of the finest native flowering- trees. Valuable timber; 
crooked and gnarled stems and branches. Half-hardy ; northern coasts 
only. 

Myofobum IlZBTum — Ngaio. — New Zealand. 20 ft. to 30 ft. E. Large spread- 
ing heads ; shelter principally. Timber used for turning. Hardy; coastal 
situations, any soil or exposure. 

Melia AZEDABACH — Pride of India. — Asia, Australia. 40 ft. to 50 ft. D. Very 
fast-growing tree ; spreading branches ; good avenue-tree. Hardy ; does 
well in the driest and most sterile soils. 

MoBUB BUBBA — Rcd-mulberry. — North America. 60 ft. to 70 ft. D. Largest 
of the Mulberries. Strong, dense timber, exceedingly durable. Hardy ; 
deep rich soil ; likes shade. 

MoBUS ALBA (M. multicaulis)-— White-mulberry. — China, India. 30 ft. D. 
Tree of easy cultivation ; chiefly grown for its leaves, on which silkworms 
are fed. Very hardy ; dry well-drained lands. 

MoBUS NiQBA— Black-mulberry. — Italy, Persia. 40 ft. to 60 ft. D. Well- 
known tree ; produces valuable fruit. Very hardy ; sandy coast ridges or 
inland. 

MoBUS TABTABiOA — Bussian Mulberry. — Bussia. 40 ft. D. Fast-growing and 
easily raised ; good shelter, fruit, and timber. Very hardy ; any dry soil. 

Mybsine salicina (Bafanea salicina) — Toro. — New Zealand. 30 ft. to 40 ft. 
E. Leaves on the ends of the branches, white flowers, red berries ; orna- 
mental ; good specimen-tree. Hardy ; prefers cool moist soils. 

Mybsine ubyillei (Bafanea ubyillea) — ^Mapau. — New Zealand. 20 ft. to 
30 ft. E. Handsome, erect, bushy tree ; ornamental and shelter. Hardy; 
any soil or situation. 

Oleabia angustifolia — ^Tete-a-weka, Daisy-tree. — Blufl, Stewart Island. Oft. 
to 20 ft. E. Beautiful flowering-shrub; ornamental; excellent shelter-plant. 
Hardy ; situations near the sea only. 
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Olsabia AyiOBiiHii*OLiA—Akeake.— South New Zealand. 6 ft. to 20 ft. B. 
Shrub of qniok growth; ezoellent ehelter-plant. Hardy; any soil or 
situation. 

Olsabia colbnsoi — Tupari.— South New Zealand. 10 ft. to 15 ft. £. Large 
leathery leayee ; good shelter for southern ooast lands. Hardy ; does best 
at sea-level. 

Olbabia bxgobtioata ~ Fuchsia-barked Olearia. — Northern New Zealand. 
10ft. to 15ft. B. Upright growth; ornamental and shelter. Hardy; 
moist lands. 

Olbabia FUBFUBACBA—Akepiro— North New Zealand. 10 ft. to 15 ft. £. 
Bushy habit ; ornamental and hedges. Hardy ; any soil or situation. 

Olbabia ilioifoua — Hakeke— Native Holly. — New Zealand. 6 ft. to 19 ft. B. 
Maoh resembling the Holly; ornamental. Hardy; any soU or situa- 
tion. 

Olbabia MACBODONTA— Native Holly. — New Zealand. Oft. to 20ft. £. Large, 
priokly, sage-green leaves ; ornamental. Hardy ; any soil or situation. 

Olbabia nitida — Daisy- tree.— New Zealand. Oft. to 12ft. E. Quiok-grow- 
log shrub ; ornamental and shelter ; pure-white flowers. Hardy ; any soil 
or sitaation. 

Olbabia tbaybbsii— Akeake. — Ghatham Islands. 15 ft. to 30 ft. E. Very 
quiok growth ; ornamental and shelter ; excellent hedge-plant. Hardy ; 
only in situations near the sea. 

Olbabia fostsbu (Sbawia pabiculata) — Ake-raho — Gold^n-akeake. — New 
Zealand. 10 ft. to 30 ft. E. Dense-growing shrub (see plate) ; ornamental ; 
makes an excellent hedge or shelter shrub. Hardy ; any soils or situa- 
tions ; does well near the sea. 

Olba MONTANA — Narrow-leaved Maire. — Northern New Zealand. 50 ft. to 60 ft. 
E. Handsome bushy-headed tree; ornamental. Half-hardy; northern 
districts only. 

Olba apelata— Broad-leaved Maire. — Northern New Zealand. 20 ft. E. 
Remarkable variation in foliage ; ornamental. Half-hardy ; northern dis- 
tricts only. 

Olba ouNKiNQHAMii — Blaok-maire. — Northern New Zealand. 70 ft. E. 
Remarkable variable foliage ; ornamental. Timber next to Puriri in 
strength. Half-hardy ; northern districts only. 

Olba lancbolata — ^White-maire.— Northern New Zealand. 50 ft. E. Round- 
headed tree; white bark; ornamental. Half-hardy; northern distriots 
only. 
LBA BUBOPBA (O. batiya) — European Olive. — South Europe, Asia. 60 ft. 
E. A maoh-neglected tree, easily grown ; ornamental, shelter, and produc- 
tion of fruit for oil. Hardy ; does best on limestone. 

Panax ABBOBBUM — ^Whauwhaupaku. — ^New Zealand. 12 ft. to 20 ft. E. Dense, 
dark-green foliage ; good shelter ; ornamental. Hardy ; any soil or 
situation. 

Panax colbnsoi.— New Zealand. 6 ft. to 15 ft. E. Dense, dark-green 
foliage ; good shelter ; ornamental. Hardy ; any soil or situation. 

Panax bdgbblbyi — Raukawa.— New Zealand. 20 ft. to 40 ft. E. Glossy, 
green leaves ; very ornamental. Hardy ; moist soils ; requires shade. 

Panax simplex— Haumakaroa.— New Zealand. 6 ft. to 20 ft. E. Elegant 

shrub or small tree; ornamental and shelter. Hardy; any soil ; requires 

shade. 
Panax siNCLAiBn.— Northern New Zealand. 15 ft; to 25 ft. E. Rusty-brown 

foliage ; ornamental. Hardy ; free open soils. 
PoMADBBRis BLLiPTiCA— Kumarahou. — Northern New Zealand. 10 ft. to 12 ft 

E. Much-branched tree ; ornamental. Hardy ; any soil. 
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PoiCADBBBis APBTALA — Tainui.— Northern New Zealand. 10 ft. to 20 ft. E. 
Very rapid growth ; ornamental. Hardy ; any soil. 

PoDOCASPUS DAOBTDIOIDB8 (Nagbia daobydioidbs) — Kabikatea, White-pine.— 
New Zealand. 100 ft. to 160 ft. E. Well known timber-tree ; orna- 
mental. Timber used for butter-bases, &c. Hardy ; heavy swampy lands. 

PODOCABPUB FBBBUGiNBns (Nagbia fbbbuginbub) — Miro, Toromiro. — ^New Zea- 
land. 50 ft. to 90 ft. E. Much resembles English Yew ; ornamental. Deep 
free loam. 

PoDOOABPUS TOTABA (Nagbia totaba^— Totara. — New Zealand. 80 ft. to 100 ft. 
E. Handsome tree ; ornamental and shelter. Produces one of the most 
valuable timbers known. Hardy; does best in northern districts; any soil 
if not wet. 

PoDOOABPUS HATiTiTT (Nagbia HALLii)—Fuchsi a- barked Totara. — New Zealand. 
i; 40ft. to 60ft. E. Leaves much larger than above; ornamental and 
shelter. Timber of doubtful value. Hardy ; any soil or situation. 

PsBUDO-PANAX OBASSiFOUUM (Pakax longibsihum) — Horocka, Lance-wood. — 
New Zealand. 50 fs. E. Drooping foliage ; ornamental. Hardy ; fertile 
soils. 

Pbbudo-panax fbboz — Toothed- leaved Lancewood. — ^New Zealand. 30 ft. E. 
Bemarkable toothed-edged leaves ; ornamental. Hardy ; fertile soils. 

PisONiA BBUNONIANA (P. siNGLAiBii) — Parapara. — Northern New Zealand. 40 ft. 
E. Large dark-green leaves ; ornamental. Tender ; northern coasts 
only. 

PaxjiiOWNIA impbbiaIiIS.— Japan. 40 ft. to 50 ft. D. Much resembles Gatalpa ; 
ornamental ; a good street or avenue tree ; requires shelter. Hardy ; deep 
loam. 

Pbbsoonia tobu — Toru. — Northern New Zealand. 40 ft. to 60 ft. E. Worthy 
of extended cultivation ; handsome foliage ; ornamental and shelter. 
Hardy ; any soils and situation. 

Pbnnantia cobymbosa — Kaikomako. — New Zealand. 20 ft. to 40 ft. E. or D. 
Bright-green leaves, pure-white flowers ; ornamental ; deciduous in young 
state. Hardy ; good soils. 

PHYiiLOCiADUB GLAUCUS — Toaioa, Gelery-pinc. — Northern New Zealand. 30 ft. 
to 40 ft. E. Bemarkable foliage ; ornamental. Hardy; any soil. 

pHYLiiOCiiADnB TBiCHOMANOiDBB — Tauckaha, Celery-pine. — Northern New Zea- 
land. 60 ft. to 70 ft. E. Bemarkable foliage. Timber largely used for 
posts, &c. Hardy ; any soil. 

PHYiiLOCLADUS ALPiNUB — Mountain Celery- pine. — New Zealand. 20 ft. to 
30 ft. E. Dense-growing ; ornamental. Hardy ; prefers high lands. 

PiTTOSPOBUM BUCHANANII, P. OOLENSOI, P. CBABSIPOLIUM, P. BUGBNIOIDBS, P. 

FASOicuLUM, P. BALPHn, P. TBNUIPOIJUM — Pittosporum.— New Zealand. 
10 ft. to 30 ft. E. Handsome shrubs or small trees ; easily grown from 
seed ; ornamental ; invaluable for shelter and hedges (see ** Hedge-plants"). 
Hardy ; any soils or situations. 

PiCBAMABiAKA (Abibb nigba) — Black-sprucc. — Eastern United States. 60 ft. to 
80 ft. E. Dark, dense foliage. Timber light, strong, and elastic. Hardy ; 
swampy lands. 

PiOBA Canadbnbib (Abibb alba) — White-spruce. — North-eastern United States. 
60 ft. to 76 ft. E. Straight slim growth. Timber tough and durable. 
Hardy ; swampy lands. 

PiCBA BNGEiiMAiTNi— Arizona Spruce. — Arizona, British Columbia. 80 ft. to 
100 ft. E. Tall pyramidal tree. Timber superior and durable. Hardy ; 
high elevations, moist soils. 
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PiCBA 8ITCHXNBI8 (Abies MBNZiEsn)— Tideland Spraoe. — AlMka, North Oali- 
fomia. 150ft. to 200 ft. E. Bapld grower; tapering habit. Timber for 
all inside purposes; does not resist damp. Hardy; damp sandy aoils, 
coastal districts. 

PiOBA PABBYANA (P. PUNOENs) — Bltie-sprnce. — Colorado, Rooky Moantains. 
150 ft. E. Bluish-green foliage. Timber for ordinary building purposes. 
Hardy ; wet soils, margins of streams, high elevations. 

PiCEA EXCELSA (Abieb excelsa) — Norway Spruce. — Europe. 100 ft. to 150 ft. 
E. Well-known Spruce-fir. Timber yields the common deal of commerce. 
Very hardy ; cool damp soils of the interior, high elevations. 

PsEUDO-TsuoA TAXiFOLiA (Abies douglasii) — Bed-fir, Douglas Fir. — Eastern 
Columbia, Pacific Coast, &c. 200 ft. E. The fastest-growing of the Fire. 
Excellent building-timber ; should be largely planted. Hardy ; will suc- 
ceed in any class of soil or situation. 

Pseudo-labix ksmpfbbi (Labix e^mpfebi) — Golden-larch. — North-eastern 
China. 150 ft. D. Handsomest of the Larches ; quick-growing ; golden 
foliage in autumn. Hard durable timber. Hardy ; mountain-slopes, free 
gravelly soils. 

PiNDS stbobus — Weymouth Pine, White-pine, or Clear Pine. — North America. 
150ft. to 250ft. E. Stately tree of quick growth; valuable as shelter. 
Timber free of knots, light, soft, yet durable. Hardy ; does best on poor 
sandy soils. 

PiNUS HONTicoLA — Pacific White-piuc, or Silver-pine. — Northern Galifomia, 
Oregon. 75 ft. to 100 ft. E. Fast grower, fine-leaved. Timber similar to 
above. Hardy ; poor free soils, elevated situations. 

PiNUS lambebtiana — Sugar-pine. — Northern California, Oregon. 200 ft. 
to 250 ft. E. Elegant spreading habit. Wood heavy, strong, durable. 
Hardy ; does best on high lands, sandy or gravelly soils. 

PiNUS FLEXiLis — Limber Pine. — Booky Mountains, Sierra Nevada. 80 ft. 
to 100 ft. E. Conic symmetrical shape ; rapid growth. Wood fine 
texture, soft, and easily worked. Hardy ; sub-alpine regions ; does best on 
limestone. 

PiNUS FAiiUSTBis (P. AusTBALis) — Loug-lcaved Pine. — South-eastern United 
States. 70ft. to 100ft. E. Slow-growing; long-leaved distinct species. 
Yellow, straight-grained timber, largely used for flooring. Hardy; poor 
dry sandy soils. 

PiNUS PONDEBOSA— Heavy or Bull Pine. — ^North- western America. 100 ft. 
to 150 ft. E. Comparatively quick grower. Heavy, dense, durable timber. 
Hardy ; dry sandy soils from sea-level to snow-line. 

PiNUS TiEDA — Loblolly Pine. — South-eastern United States. 50 ft. to 80 ft. 
E. Quick growth. Timber used largely for inside fittings. Hardy ; 
moist sandy soils near the coast. 

PiNUS BESiNOSA — Bed-pine. — Minnesota to Michigan. 75 ft. to 100 ft. E. Of 
rapid growth ; reddish- barked trunk ; branches in distinct whorls. Timber 
fine-grained, durable, reddish. Hardy; free open lands, gravelly or 
sandy. 

PiNUS ECHiNATA (P. MiTis]— Short-leavcd Pine.— United States. 50 ft. to 60 ft. 
E. A valuable Pine tor timber purposes. Timber resinous and durable. 
Hardy ; dry sandy or even clayey lands. 

PiNUS c AN ABiBNSis— Canary Islands Pine.— Canary Islands. 70 ft. to 80 ft. B. 
Fast growth, branches in whorls. Besinous, durable, heavy timber. 
Medium hardy ; light porous lands, suitable for warm localities. 

PiNUS JBPFEEYi — Jeffrey Pine.— Sierra Nevada Mountains. 150 ft. E. Similar 
to Pinus ponderosa, but longer needles. Produces valuable timber, strong, 
tough, and lasting. Hardy ; almost any soil and exposure. 
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•PiNUB BiGiDA^Pitoh- pine.— New England to Virginia. 80 ft. E. Stiff, 
short, deep-green foliage ; excellent shelter. Besinoas timber, strong and 
durable. Hardy ; light, deep, sandy soils down to the coast. 

Piisrcrs viBQiOTANA (P. INOPS) — Jersey or Scrub Pine.— Eastern North America. 
40 ft. E. Tree of sombby irregular growth. Timber highly reeinous. 
Hardy ; valuable tree for sand-drifts. 

PiNTJS AiiBiCAULis — Whitc-bark Pine. — British Columbia, California. 60 ft. E. 
Branches and twigs whitish. Yellowish timber, tough and durable. 
Hardy ; only fit for high altitudes, open rocky soils. 

PiNXJS coNTOBTA (P. MUBBAYiANA, P. BOLANDEBi)— Shorc or Twisted Pine. — 
Alaska to California. 50 ft. to 60 ft. E. Pine of peculiar growth ; excel- 
lent shelter. Pale, straight-grained timber. Hardy ; rocky hillsides. 

PiNus SABiNiANA — Grey-pine. — California. 150 ft. E. Foliage pale bluish- 
green ; large cooes, and edible seeds. Hard, durable timber. Hardy ; 
moist, free, open soils. 

PiNUS couiiTEBn (P. macbocabpa) — Coulter's Pine. — California. 100 ft. E. 
Of quick growth ; immense cones ; spreading limbs. Close-grained, heavy 
timber. Hardy ; mountain-slopes, gravelly soil. 

PiNUS BADiATA (P. iNSiGNis) — Monterey Pine. — California. 100 ft. E. The 
commonest Pine ; a good shelter-tree ; requires plenty of space. Hardy ; 
any soil or situation, except southern inland districts. 

Pmus ATTENUATA (P. tubebculata)— Knob-cooc Pine. — California. 40 ft. to 
50 ft. E. Betains its cooes for many years. Chiefly for shelter. Hardy ; 
rocky mountain-sides. 

PtNUS MUBiCATA — Prickly-coned or Bishop's Pine. — California. 40 ft. to 60 ft. 
E. Dense-growing tree ; one of the best for shelter. Hardy ; any soil 
down to high- water mark on pure sand. 

PiNUS AUSTBiACA — Austrian Pine. — Southern Europe. 75 ft. to 100 ft. E. 
Close- growing heavy foliage; splendid shelter. Durable timber for posts 
and sleepers. Hardy ; will grow on any soil or situation. 

PiNUS HAiiEPENSis — Alcppo Pine. — Mediterranean. 80 ft. E. Deep-green 
foliage. Besinous timber, used for joinery. Hardy ; poor light soils. 

PiHUS lABicio — CorsicanPine. — Southern Europe. 100 ft. to 140 ft. E. Fast- 
growing pyramidal iree. Probably the best Pine for timber- production for 
this colony. Hardy ; any soil from sand to stiff clay. 

PiNiTS PiNASTEB (P. mabitima) — Clustcr-pine. — Southern Europe. 40 ft. to 60 ft. 
E. Branches in regular whorls, tap-rooted; valuable shelter-tree; yields 
resin and turpentine. Hardy ; any soil and situation. 

PiNUB PiNEA — Stone-pine. — Southern Europe. 50 ft. to 60 ft. E. Large and 
spreading ; dense foliage ; round cones. Timber suitable for general 
carpentry. Hardy ; deep light soils ; does well in pumice. 

PiNUS CEMBBA — Swiss Stoue-piue. — Central Europe. 50 ft. to 100 ft. E. 
Branches in whorls ; slow growth. Light- brown timber, used for furniture, 
&o. Hardy ; dry light soils. 

PiNUS EXCELSA (P. penduIiA). — Himalayan Mountains. 100 ft. E. Fine tree, 
of easy cultivation. Soft, easily worked timber. Hardy ; any soil not wet. 

PiNUS TOBBBYANA (P. IiOphospebma) — Torrey's Pine. — Southern California. 
60ft. to 80ft. E. Broad-branching; the stoutest needles of any Pine. 
Excellent timber, straight-grained and resinous. Hardy; grows remark- 
ably well on poor pumice lands. 

Pmus PONDEBOSA, var. benthamiana — Bentham's Pine. — British Columbia. 
100 ft. to 150 ft. E. Magnificent tree ; quick growth. Produces valuable 
timber for joinery purposes. Hardy ; content with any soil or situation. 
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PLAaiANTHUB BETULiNUS— Bibbonwood, Manaftii.— New Zealand. 20 ft. to 60 ft. 
E. or D. Graceful habit ; white flowera, freely prodaoed ; ornamental. 
Hardy ; does best on river-banks and moist lands. 

VUkTAHUS 0G0IDSNTALI8 (P. vuiiOABis) — American Plane or Buttonwood.— 
Eastern North America. 100 ft. D. Large spreading tree ; ornamental ; 
splendid avenue or street tree. Hardy ; any free open soil ; easily raised 
by outtiogs. 

Pi«ATANUB OBiEifrrALis— Oriental Plane.— Southern Europe. 50 ft. to 70 ft. E. 
Of quick growth ; ornamental ; splendid avenue or street tree. Half- 
hardy ; free open soil (killed at Dunedin in winter of 1902) ; easily raised 
by cuttings. 

POFULUS ALBA— Abele or White Poplar.— Europe, Asia. 90 ft. to 100 ft. D. 
White foliage ; free growth ; chiefly shelter where other trees cannot exist. 
Hardy ; any soil, dry or moist. 

PopuijUB tbbmuloidbs — American Aspen. — North America. 50 ft. to 60 ft. D< 
Very fast grower; shelter, ornament. Timber light, tough, and easily 
worked. Hardy ; ascends to an alpine situation, moist soils. 

PopuiiUS TBBMUiiA — English Aspen. — Europe, Asia, dko. 100 ft. D. Bather 
slow growth ; handsome tree. Produces the timber from which wooden 
matches are made. Hardy ; any moist soil. 

POPXTLUS OBANDiDBNTATA (P. DBi/TOiDBs) — Largc-tootbed Poplar. — Eastern North 
America. 80 ft. D. Downy-leaved, fast-growing ; produces immense bole. 
Timber durable if not in contact with soil. Hardy ; any moist soil. 

PoPULUS BALBAMiFEBA (P. candicanb) — Balsam Poplar.— Nor ih America. 80 ft. 
D. Bapid grower, heart-shaped leaves. Timber used for packing-cases, 
wheelbarrows, &o. Hardy ; banks of streams and other moist places. 

PopULUS DBLTOiDES (P. MONiLiFBBA, P. CANADENSIS)-- Canadian or Black Italian 
Poplar. — North America. 100ft. to 150ft. D. Upright growth; large 
stem, small branches. Probably the best Poplar for timber purposes; used 
for dray- bottoms, &o. Hardy ; strong retentive loam. 

PopuiiUS PYRAMiDALiB (P. fastigata) — Lombardy or Italian Poplar. — ^Italy. 
100 ft. D. Tall and narrow growth ; few upright branches ; good for quick 
shelter. Timber for packing and fruit-oases. 

POPULUB NiGBA (P. viminba) — Black-poplar. — Europe, China, India. 150 ft. D. 
Extremely rapid grower ; pale, shiny, green leaves ; ornamental and shelter. 
Produces light timber for fruit-cases, io. Hardy ; damp or stagnant soils. 

Pbunus sbbotina — Black-cherry. — Eastern North America. 100 ft. D. Bapid- 
growing ; ornamenlal. Produces valuable timber for furniture. Hai^y ; 
deep rich soils ; stands salt spray. 

Pybus aucupabia (Sobbub aucupabia) — Boman or Mountain Ash. — Europe, 
Asia, &o. 30 ft. to 50 ft. D. Fast upright grower ; ornamental and shelter. 
Timber tough, used for farm-implements. Hardy ; any soils, poor or rich ; 
stands any exposure. 

Ptbub sobbub (Sobbub tebminaub) — Service-tree. — Europe, Asia. 60 ft. D. 
Fairly fast grower ; ornamental and shelter. Hardy ; 6Uiy soils, poor or 
rich ; stands any exposure. 

Pbumnopityb bpicatub (Podooabpub bpioatub) — Mated, or Black-pine. — New 
Zealand. 60 ft. to 80 ft. E. A well-known timber-tree by a new name. 
Timber very durable. Hardy ; requires shade, especially to the roots in all 
stages of growth. 

QuEBOUB PEDUNGULATA (Q. bobub) — British Oak. — Europe, Western Asia. 80 ft. 
to 100 ft. D. Well-known tree ; ornamental and shelter. Durable timber 
of great strength. Hardy ; does best in heavy, moist lands. [The acorns of 
all species of Oak should be sown where they are to remain.] 
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QusBCUB SBBSiiiiFLOBA (Q. sbbsilib) — Durmast or Sessile Oak. — Europe, Western 
Asia. 80 ft. to 100 ft. D. Has stalked leaves ; quick grower. Timber 
rather softer than above, though excessively durable. Hardy; does well 
in drier situations than above, deep soil. 

Qusscus csBBis (Q. Aubtbiaca) — Turkey or Mossrcupped Oak. — Southern 
Europe. 80ft. to 100ft. D. Faster grower than either of the above; 
spreading pendulous branches. Timber fine-grained, but not so durable as 
above species. Hardy ; dry loamy soils. 

Qubbcub IiiEx — Holm or Evergreen Oak. — Southern Europe. 40 ft. to 60 ft. E. 
Bapid growth ; excellent shelter ; ornamental. Timber used for imple- 
ments, &G. Hardy ; does best in sandy or pumice soils. 

QusBCUS AiiBA — White-oak. — Canada, Florida, Texas. 80 ft. to 100 ft. D. 
White bark: growth resembles Q, sessiliflora. Pliable, durable timber, 
largely used in America for carriages and implements. Hardy ; light, rich 
dry soils, cool climate inland. 

QusBCUS iBOiLOPS— Valonia Oak. — Southern Europe. 80 ft. to 100 ft. E. or D. 
Nearly evergreen; produces the well-known '*Yalonia cups," used for 
tanning; fine avenue-tree. Timber durable. Hardy; any soils or situations 
if not stagnant. 

QnsBGUS AGBiFOLiA — Calif omiau Live-oak.— California, Mexico. 80 ft. to 
100 ft. E. Wide-spreading foliage ; blackish-grey bark ; good shade-tree. 
Valuable timber. Hardy*; situations near the sea, deep valley soils. 

QuEBCUS STfiLLATA (Q. minob) — Post-oak. — North-eastern America. 40 ft. to 
60 ft. D. Medium-sized tree. Durable, dense wood for posts, &c. Hardy ; 
poor sandy soils ; stands near the sea. 

QuBBCus chbisolbpis — Canyon Live-oak.— California. 100 ft. E. Magnificent 
growth. Dense, tough timber; the best of American Oaks for timber. 
Hardy ; warm moist soils. 

QuBBCUS COGCINBA — Scarlst-oak. — Eastern North America. 100 ft. D. Shiny, 

green leaves, turning red in autumn. Durable timber, highly ornamental. 

Hardy ; dry light soils, sheltered. 
QuBBGUS PALU8TBIS — Piu-oak.— South-castem North America. 60 ft. to 80 ft. 

D. Quick grower; ornamental foliage. Fine-grained, strong, tough 

timber. Hardy ; deep valleys, heavy soils. 

Qdbbcus SUBBB — Cork-oak.— Southern Europe. 30 ft. to 40 ft. E. Handsome 
tree ; produces the cork of commerce. Hardy ; does best in warm dry 
soils. 

QuBBCUS MACBOCABPA — Burr-oak.— Eastern North America. 60 ft. to 80 ft. D. 
Medium-sized tree; luxuriant foliage. The most durable Oak timber in 
contact with the ground. Hardy ; requires rich soil and shelter. 

QuBBCUB YiBGiNiANA (Q. YiBBNs) — ^American Live-oak. — South Atlantic Coast. 
40 ft. to 60 ft. E. Bapid grower ; wide-spreading branches. Very strong, 
durable timber. Hardy ; coastal districts, dry soils. 

QuiNTiNiA BBBBATA — Kumarabo, New Zealand Lilac— New Zealand. 12 ft. to 
20 ft. E. Handsome fiowering-shrub ; black bark ; ornamental ; easily 
grown. Half-hardy ; northern districts only ; free soil. 

RoBiNiA PSBUDO-ACACiA — Black-locust, or False Acacia. — Pennsylvania Moun- 
tains. 60 ft. to 90 ft. D. Quick growth ; produces suckers ; roots are 
Dbisonous. Hard, durable timber for posts, handles, and swingletrees. 
Every farm should have a few acres of this tree. Hardy ; any dry barren 
soils, heavy, light, or sandy. 

Senecio ELiBGMiFOLius. — New Zealand. 10ft. E. Fast-growing shrub; 
ornamental ; excellent shelter. Hardy ; southern districts only ; does not 
stand heat and dry soils. 

Senecio huntii — Bautene.— Chatham Islands. 10 ft. to 20 ft. E. Beautiful 
ornamental shrub ; easily raised from cuttings. Hardy ; any soil if moist ; 
stands near the sea. 
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Sbmboio BOTUNDiFOLins — Puharatiko — Matton-bird sorab.— New Zealand. 
10 ft. to 20 ft. E. Very large leathery leaves. Ornamental and shelter. 
Hardy ; oool soils, southern localities near the ooast. 

Salxx alba — White or Huntingdon Willow. — Europe, Western Asia. 60 ft. 
to 70ft. D. Bapid-growing ; lance-shaped leaves; ornamental. Timber 
the best for dray and barrow bottoms ; tough, and difOicult to split. Hardy ; 
deep moist soils along river-banks. 

Salix fbagilis (8. mascuia) — Cracking or Redwood Willow. — Europe, Western 
Asia. 60 ft. to 70 ft. D. Rapid-growing ; leaves resemble above, bat 
are downy on young growth ; ornamental. Timber reddish and light, 
valuable for flooring. Hardy ; moist lands, but will do on dry gravelly 
soils. 

Salix fbagilis, var. busselliana (S. bussblliana) — Bedford Willow.— 
Britain. 70ft. to 80ft. D. Fast-growing; leaves toothed, smooth on 
both sides ; ornamental. Timber same as above. Hardy ; any moist soil. 

Salix BABYLONiCA (S. pbmdula) — Weeping Willow. — Japan. 60 fb. D. Grace- 
ful shade-tree ; ornamental. Hardy ; along river-banks. 

Salix tbiandba (S. amyodalina) — Almond or French Willow. — Europe, North 
Asia. 30ft. D. Upright growth; a good basket-willow. Hardy; rich 
loamy soil, moist. 

Salix viminalib (S. lonqifolia) — Common Osier. — Europe, Northern and 
Western Asia. 80 ft. D. The common basket-willow. Chiefly for 
basket-work. Hardy ; rich loamy soils, moist. 

Salix dafhnoides, var. acutifolia (S. caspica) — Caspian Willow. — Europe, 
&c. 60 ft. D. Fast-growing ; large tree. One of the best basket-willows, 
valuable for binding embankments. Hardy ; damp soils, but does well on 
dry land. 

Salix fubfubba — Bitter Willow. — Europe, Asia. 40 ft. D. Very rapid growth. 
Largely grown in England for basket-work. Hardy ; light sandy or gravelly 
soils. 

Salix babylonica, var. salmonii — Salmon's Willow. — Asia Minor. 60 ft. 
to 70 ft. D. The fastest-growing Willow known ; splendid for quick 
shelter. Hardy ; any soil or situation. 

Salix vitbllina — Golden-osier. — Britain. 30ft. to 50ft. Branches golden; 
good tree for specimen -planting among other trees. Hardy ; any moist 
soil. 

Sohbfflbba digitata — Patete — Five-finger. — New Zealand. 10 ft. to 25 ft. E. 
Soft-wooded tree ; ornamental. Hardy ; requires shade, damp soil. 

SiDBROXYLON C08TATUM (Safota costata) — Tawapou.— Northern New Zealand. 
30ft. to 50ft. Erect evergreen; handsome fruits; ornamental only. 
Tender ; situations near the sea, North Auckland only. 

SOFHOBA TBTBAFTEBA (Edwabdsia micbofhylla) — Eowhai. — Now Zealand. 
40 ft. to 60 ft. E. or D. Well-known tree; yellow flowers; ornamental. 
Timber very durable, lasting in the ground. Hardy; free open soil, near 
creeks and river-courses. 

SoFHOBA TBTBAFTEBA, var. QBANDiFLOBA — ^Large-flowcred Kowhai. — Northern 
New Zealfibnd. 30 ft. to 50 ft. E. or D. Handsome foliage and large 
yellow flowers ; ornamental. Timber inferior to above. Hardy ; free open 
soil. 

SoFHOBA MACBOCABFA (Edwabdsia chilensis). — Chll;. 40 ft. to 60 ft. E. 
Fast-growing ; pendulous habit ; ornamental. Timber durable and strong. 
Hardy ; any soils or situations. 

SoiADOFiTYS VEBTiciLLATA — Umbrella-pine. — Japan. 80 ft. to 120 ft. E. 
Slow-growing ; pyramidal growth ; ornamental. Hardy ; dry soils. 
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Sequoia Wabhingtoniana (Wellingtonia gigantea, Sequoia gigantea)— 
(WelliDgtonia) — Big-tree. — California. 450 ft. E. One of the most 
coloBsal trees ; fast-growing ; ornamental. Durable timber, though soft. 
Nearly hardy ; requires good drainage ; any situation not exposed. (Killed 
by frost in central Otago, 1903.) 

Sequoia semfbbyibbns (Taxodium sbmpebvibbns) — Redwood. — California. 
360ft. E. Fast-growing; feathery foliage; ornamental. Soft, easily 
worked timber, exceedingly durable. Hardy ; humid, free open soils. 

Taxodium distichuh — Bald or Swamp Cypress. — Eastern North America. 
100ft. to 120ft. D. Handsome tree, with beautiful light-green foliage. 
Hard, strong, elastic timber. Hardy ; moist but not stagnant soils. In- 
creased by cuttings. 

TsuGA CANADENSIS (Abies CANADENSIS) — Canadian Hemlock. Northern 
States. 100 ft. to 150 ft. E. Fast-growing tree, spreading branches ; 
ornamental and shelter. Coarse, strong timber for general building. 
Hardy ; cool moist climates, deep heavy soils. 

TsuGA HETEBOPHYiiLA (Abies mebtbnsiana) — Westom Homlock. — Pacific 
Coast. 100 ft. to 150 ft. E. Latge-growing ; ornamental and shelter. 
Coarse, strong timber for general building. Hardy ; cool moist climates, 
deep moist soils. 

TsuGA HEBTENSiANA (TsuGA or Abies pattoniana) — Black Hemlock. — Northern 
British Columbia, &o. 100 ft. to 150 ft. E. Graceful round-headed tree ; 
ornamental and shelter. Straight-grained timber. Hardy; cool moist 
climates, deep heavy soils. 

Taxus baccata — English Yew. — Europe, Asia. 30 ft. to 40ft. E. Very slow 
growth ; ornamental ; leaves and fruit highly poisonous. Hardy ; deep 
moist soils ; stands shade well; 

Thuja occidentalis ( Cufbessus abbob-vit^. ) — Atlantic Bed- cedar, or 
American Arbor- vitse.— North-eastern America. 40 ft. to 60 ft. E. Im- 
mense tapering growth. Light timber ; resists damp ; largely used for 
building in America. Hardy ; moist free soils, sheltered situations. 

Thuja plicata (T. gigantea, T. lobbi) — Paciac Bed-cedar. — Pacific Coast. 
100 ft. to 150 ft. E. Bapid grower ; tapering habit ; ornamental. Timber 
as above. Hardy; moist free soils, sheltered situations. 

Tuja ahebicana — Basswood or Linden-tree. — North America. 60 ft. to 80 ft. 
D. Good street- tree ; spreading-branched head ; ornamental ; good shade- 
tree. Timber soft ; used for musical instruments. Hardy ; deep moist 
soils ; requires shelter. 

TiTiTA VULGABI8 (T. eubopea) — Linden or Lime. — Europe, &c. 70 ft. to 80 fr. 
D. Well known ; very ornamental ; good shade-tree. Timber soft ; used 
for musical instruments. Hardy ; deep moist soils. 

TUMiQN CALiFOBNicuM (ToBBEYA califobnica) — Califomiau Nutmeg-tree. — 
California. 50 ft. to 75 ft. E. Symmetrical growth, much resembling the 
Yew ; ornamental. Hard, firm timber. Hardy ; open dry soils. 

Ulmus ambbicana — White-rock or Swamp Elm. — North America. 80 ft. 
to 100 ft. D. Graceful tree ; rapid growth ; ornamental ; good street- 
tree. Wood fibrous, difiioult to split ; used by wheelwrights. Hardy ; 
deep moist soils. 

Ulmus pubescens (U. fulva) — Slippery or Bed Elm. — Eastern North America. 
50 ft. to 60 ft. D. Splendid tree for streets and avenues ; rather slow 
growth ; ornamental. Timber used for wagon-hubs, &o. Hardy ; deep 
moist soils. 

Ulmus bacemosa — American Cork-elm. — North America. 40 ft. to 50 ft. D. 
Dark-green foliage; umbrageous. Heavy, tough, flexible timber, used for 
coach builders' work. Hardy ; deep moist soils. 
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VhMVB CA1CFE8TBI8 — English Elm. — Earope, North America, Ac. 80 ft. to 
120 ft. D. Well-known tree ; small leaves, whioh are doably toothed ; 
prod aces tuckers ; ornamental. Timber tough ; used for fumitare, blocks, 
Ao. Hardy ; deep moist soils. 

Ulmub CA1CPB8TBI8, var. SUBBB08A— Cork or Datoh Elm.— Earope. 60 ft. to 
80 ft. D. Much resembles above. Ornamental ; produces corky bark. 
Hardy ; deep moist soils. 

Uiiicus MONTANA (U. nioba) — Mountain, Soots, or Wych Elm. — ^Europe. 50 ft. 
to 70 ft. D. Large leaves ; does not produce suckers ; ornamental. 
Timber as above. Hardy ; moist soils. 

Ymz LiTTOBALTS — Puriri. — Northern New Zealand. 40 ft. to 60 ft. E. 
Magnificent spreading tree ; pink flowers, red fruit ; ornamental. Durable, 
heavy hard timber, lasting in contact with the ground. Half-hazdy; 
coastal districts of North Island only ; almost any soils suit if not wet. 

YeBONICA ABBOBEA, v. BXTXIFOIilA, V. C0LBN80I, V. ELUPTICA, V. I^AYIS, 
V. UOUSTBIFOIilA, v. MACBOCABPA, V. PABYIFLOBA, V. BAUCIFOLIA, 

V. 8PBCI08A, y. TBAYEBsn— Veronica or Koromiko. — New Zealand. Oft. 
to rarely 15ft. or 20 ft. £. Handsome flowering-shrubs; easily gro^n, 
and free-flowering; ornamental ; good shrubs for planting on the outskirts 
of plantations. Hardy ; almost any soil ; all are easily produced by 
cuttings in the autnmn. 

Wbinicannia bacbmosa — Kamahi, Towai.— New Zealand. 90 ft. to 100 ft. E. 
Handsome evergreen; racemes of white flowers; exceedingly variable 
foliage; ornamental and shelter. Light-brown timber. Hardy, except in 
interior of Canterbury and Otago ; seems to do well in poor soils. 

Weinmannia stlvioola — Tawbero. — ^Northern New Zealand. 40 ft. to 70 ft. 
E. Very similar to above ; ornamental and shelter. Light-brown timber. 
Hardy ; moist poor lands. 
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TREES FOR SPECIAL PURPOSES. 

In the following list of trees recommended for special purposes, only 
those species which are easily and cheaply raised from seeds (or cuttings) 
are enumerated. 

List of Tbebb best adapted fob the Gbowth of Timber fob Fibbwood. 



Acacia dbai<bata (Silver-wattle). 
A. DBGUBBBN8 (Blftok- Wattle) . 
EuGAiiYFTUs AMYGDAiiiNA (Almond-leaved 

Peppermint Gum). 
E. cocciFEBA (Mountain Peppermint 

Gum). 
E. OBUQUA (Stringy-bark Gnm^. 
E. PAUCiFLOBA (Drooping Gum). 
E. ooNioGALYX (Spotted Gum). 
E. LBUOXYLON (Bed-iroubark). 
E. BESiMiFEBA (Forest Mahogany). 
E. tbbbticobnis (Bed-gum). 
E. sibbbbiana (Tasmanian Ironbark). 



E. MBLLiODOBA (Yellow-boz). 

E. hamastoha (Gum- topped Stringy- 
bark). 

E. BBGNANS (Giant Gum). 

E. . stuabtiana (Apple- scented or Tas- 
manian Bed-gum). 

E. UBNiOBBA (Urn-bearing Gum). 

Pines, nearly all speoies. 

PoFULUS TBEMUiiA (Aspeu Poplar). 

QuEBCus PEDUKGUiiATA (English Oak). 

Q. BESSUiiFLOBA (Sessile Oak). 

BOBINIA FSBUDO-ACAOIA (Black-loCUSt). 



List of Tbbbs best adapted fob the Gbowth of Timbbb fob Slbbpebs, Fbnob- 

posts, etc. 
CASTAinsA SATnrA (Spanish Chestnut). 



CATAiiPA BPBCI08A (Hardy Gatalpa). 

Eucalyptus cbebba (Narrow-leaved Iron- 
bark). 

E. COGOIFBBA (Mountain Peppermint 
Qum). 

E. OBiiiQUA (Stringy-bark Gum). 

E. PAUCiFLOBA (Drooping Gum). 

E. pHiUIiABis (Blackbutt). 

E. PiPEBiTA (Peppermint Gum). 

E. POLYNANTHEMA (Bod-box Gum). 

E. OONIOGALYX ^potted Gum). 

E. LEUOXYLON (Red-Ironbark). 

E. BBSiNiFEBA (Forest Mahogany). 

E. TBBBTicoBNis (Bed-gum). 

E. MABOiNATA (Jarrah). 

E. siBBBBiANA (Tasmaniau Ironbark). 

B. MUBLLEBii (Mountain Bed-gum). 

E. MiCBOCOBYS (Tallow- wood). 

E. MBLLIODOBA (YsUoW-bOX). 



or Tas- 



E. COBYNOOALYX (Sugar-gum). 

E. HEUiPHLOiA (White-box). 

E. PANicuLATA (Bed-lroubark) . 

E. GUNNii (Cider-gum). 

E. STUABTIANA (Applo-sceuted 
manian Bed-gum). 

E. BOSTBATA (Bed-gum). 

E. BiDEBOPHLOiA (Bed-lroubark). 

E. UBNIOBBA (Urn-bearing Gum). ' 

Gleditochia tbicanthos (Honey-looust). 

JuNiPEBUS viBOiNiANA (American Bed- 
cedar). 

Labix BUBOPiBA (Europeau Larcb). 

PiNus AUBTBLA.CA (Austrian Pine). 

P. LABicio (Corsican Pine). 

P. mubicata (Prickly-ooned Pine). 

QuBBCus pbdunculata (English Oaii). 

Q. 8BSSILIFL0BA (Scssilc Oak). 

BoBiNiA psbudo-acacia (Black-locust) . 

SoPHOBA tbtbaptbba (Kowhai). 



List of Tbebb best adapted fob Shbltbb Pubposbb. 

Evergreen Species, 



Acacia dbalbata (Silver-wattle). 
A. DECUBBENS (Blaok- Wattle). 
A. MELANOXYLON (Blaokwood). 
A. PYBACANTHA (Golden-wattie). 
CoBYNOCABPUs LutyioATA (Karaka). 



Ghailbcypabis 
Cypress). 

CUPBBBBUB MACBOCABPA 

press). 
C. oovBNiANA (Goven's Cypress). 



LAWBONIANA (LaWS0n*8 

(Monterey Oy- 
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List of Tbbkb best adaftbd fob Shelteb Pubposbs — continued. 

Evergreen Species— oontinued. 



G. T0BUL08A (Tufted Cypress). 
EucALTFTUS, many speoies (see alpha- 
betical list). 
PiOBA xxcELSA (Norwav Spruce). 
P. siTCHBNBis (Tideland Spruce). 
PsxuDO-TSUOA taxifolia (Douglas Fir). 
PiiTUB CANABiBNBiB (Canary Island Pine). 
P. CONTOBTA (Twisted Pine). 
P. FONDBBOSA (Heavy Pine). 



P. BADiATA (Monterey Pine). 
P. PiNASTBB (Cluster Pine). 
P. MumcATA (Prickly -coned Pine) 
P. 8TBOBU8 (white-pine). 
P. AUBTBiACA (Austrian Pine). 
P. liABicio (Corsican Pine). 
P. BiGiDA (Pitch-pine). 
QuBBGUB ILBX (Evej;green Oak). 



Deciduous 

Alnub olotihosa (Alder). 
AcEB CAMFEBTBE (British liaple). 
A. PBEUDO-FiiATANUB (Syoamore). 
Betula ALBA (SilTer-biroh). 
Cabtanea batiya (Spanish Chestnut). 
Faqub bylyatica (English Birch). 

LiBIODBNDBON TULIPIFEBA (Tultp-tree). 

Labix EUBOPiBA (European Larch). 



Species, 

Platanub OBDBirrALiB (Oriental Plane). 
PoPULUB, all species (Poplars). 
PiBUB AUCUPABiA (Mountaiii Ash). 
QuEBGUB PXDUNOULATA (British Oak). 
Q. SBSsiLiFLOBA ^Ssssile Oak). 
Salix salmonii (Salmon's Willow). 
Ulmub campestbib (Bjnglish Elm). 



LiBT OF Tbeeb oenebally becommended fob Extensive Planting fob Timbbb 

PUBFOBEB. 



Evergreen 

ACAOIA MELANOXTLON (BlackWOOd). 

Chamjbcyfabib nutkjbnbib (Yellow - 
cedar). 

Oakyaoliyafobmis (Pecan- nut Hickory). 

EucALYFTUB, many species (See list 
below). 

JuNiPEBUB viBOiNiANA (American Bed- 
cedar). 

Pice A canadensis (White-spruce). 

P. BIT0HEN8I8 (Tideland Spruce). 

P. EXCELBA (Norway Spruce). 

PsEUDO-TBUOA TAXIFOLIA (Douglas Fir). 



Species^ 
PiNUB BTBOBUB (Weymouth Pine). 

P. LAMBEBTIAKA (Sugar-piuc) . 

p. PONDEBOBA (Hcavy Pine). 
P. GOULTEBn (Coulter's Pine). 
P. LABicio (Corsican Pine). 

P. PQNDEBOBA, Var. BXNTSAMIANA 

tham's Pine). 
PoDOGABPUB TOTABA (Totara). 
Sequoia bempebyibenb (Bedwood). 
Tbuoa canadenbib (Canadian Hemlock). 
Thuja occidentalis) (Bed-cedar). 



(Bea* 



Eucalyptus amyodalina (Almond-leaved 

' Peppermint Gum). 

E. CBBBBA (Narrow-leaved Ironbark) 

E. MACULATA (Spotted Qum). 

E. OBLiQUA (Stringy-bark Gum). 

E. PiLULABis (Blackbutt). 

E. GONiocALYX (Spotted Gum). 

E. LEUGOXYLON (Bed- ironbark). 

E. BBSiNiFEBA (Forest Mahogany). 

E. TEBETicoBNis (Bed-gum). 

E. GLOBULUS (Blue-gum). 



Eucalypts, 



E. MABGiNATA (Jarrah). 

E. GOMPHOCEPHALA (Tooart). 

E. MUELLEBii (Mountain Bed-gum). 

E. MiCBOCOBYS (Tallow- wood). 

E. coBYNOCALYX (Sugar-gum). 

E. HEMiPHLOiA (White-box). 

E. BEGNANS (Giant Gum). 

E. PANicuLATA (Bod-ironbark). 

E. DivBBsicoLOB (Karri-gum). 

E. BOBTBATA (Bcd-gum). 

E. siDEBOPHLOiA (Bed-lroubark.) 



Deciduous Species, 



AcEB PSEUDO-PLATANUS (Sycamorc). 
A. SACCHABUM NiGBUM (Sugar-maplc). 
Alnus GLUTIN08A (Aider). 
Castanea batiya (Spanish Chestnut). 
Catalpa speciosa (Hardy Catalpa). 
Fbaxinus. EXOBLBIOB (English Ash). 



JUGLANS BEGIA (WalUUt). 

J. NiGBA (Black- walnut). ' 
Labix bubopaa (European Larch). 
QuEBCus pedungulata (British Oak). 
Bobinia pseudo-acacia ^Black-locust). 
ULMUs.OAMPBBTBfis (EngUsh Mxd)* 
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APPENDIX III, 



AVAILABLE WOBKS ON FORESTRY AND KINDRED 

SUBJECTS. 

British Pubuoations. 

Pine Plantations of France. J. 0. Brown. Edinburgh, 1878. 

Trees of Commeroe. W. Stevenson. London, 1880. 

Mannal of Conifera. J. Yeitch and Sons. London, 1881. 

Manual of Sylviculture (2 vols.). G. Bagneris. London, 1876-82. 

Organization and Valuation of Forests. J. L. L. Maogregor. London, 1883. 

Forestry and Forest Products. J. Rattray and H. B. Mill. Edinburgh, 1885. 

Timbers and how to know them. W. Ek)merville. London, 1890. 

Timber and Timber-trees. Thomas Laslett and M. Ward. London, 1892. 

Timber and Some of its Diseases. Marshall Ward. London, 188P 

Protection of Woodlands. J. Nisbet. . Edinburgh, 1893. 

British Forest-trees. J. Nisbet. London, 1893. 

Studies in Forestry. J. Nisbet. Oxford, 1894. 

Practical Forestry (2nd edition). A. D. Webster. London, 1894. 

Manual of Forestry (5 vols.). W. Sohlich. London, 1887-96. 

The Forester (6th edition). J. Brown and J. Nisbet. Edinburgh, 1894. 

Practical Forestry. Oharles G. Curtis. London, 1898. 

The New Forestry. John Simpson. Sheffield, 1900. 

Our Forests and Woodlands. John Nisbet. London, 1900. 

Colonial Publications. 

Durability of New Zealand Timbers. Kirk, Balfour, and Ward. Wellington, 

1876. 
Eucalyptographia (10 vols.). F. von. Mueller. Melbourne, 1879. 
Tree-ccdture in South Australia. J. E. Brown. Adelaide, 1881. 
Timber-trees of New South Wales. Arvid Nilson. Sydney, 1884. 
New Zealand Forests and the Timber Industry. Kirk, Balfour, and Ward. 

Wellington, 1876. 
Select Extra-tropical plants. Mueller. Melbourne, 1891. 
Forest Flora of New Zealand. T. Kirk. Wellington, 1889. 
Art Album of New Zealand Flora. E. H. and S. Featon. Wellington, 1889. 
Keport of Timber Conference held at Wellington, July, 1896. Wellington, 

1896. 
Wattles and Wattle-barks (2nd edition). J. H. Maiden. Sydney, 1891. 
Tasmanian Timbers. A. 0. Green. Hobart, 1903. 
Forestry in its Relation to the Farmer. Robert McNab. Gore, 1903. 

American Publications. 

Elements of Forestry. Franklin B. Hough, Ph.D. Cincinnati, 1882. 

Forestry in Minnesota. S. B. Green. Delano, 1898. 

Familiar Trees. F. S. Matthews. New York, 1901. 

Among Green Trees. J. E. Rogers. Chicago, 1902. 

Practical Forestry. John Gifiord. New York, 1902. 

Principles of American Forestry. S. B. Green. New York, 1903. 
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PUBUCATIONB OT THE UnITBD BtATBS DbPABTMBNT OF AOBIOULTURB, 

BUBBAU OF FOBB8TBT. 

Timber PhysioB. Pftrt 1, Preliminary Report. 

Forest Inflaencei. 

Timber Physics. Part 3, Progress Report. 

Report on the Use of Metal Railroad Ties. 

Timber : An Elementary Disoossion of the Oharacteristios and Properties of 

Wood. 
Economical Designing of Timber Trestle Bridges. 
The Timber-pines of the Southern United States. 
Forestry Conditions and Interests of Wisconsin. 
Check List of the Forest-trees of the United States. 
Osier-culture. 
Measuring the Forest-crop. 
Svstematio Plant-introduction. 
The White-pine. 

Practical Forestry in the Adi^rondacks. 
Practical Tree-planting in Operation. 
A Short Account of the Big Trees of Califomia. 
The Forest Nursery. 
A Forest Working-plan for Township 40. 
Notes on the Red-cedar. 
A Working-plan for Forest Lands. 
The Western Hemlock. 
A History of the Lumber Lidnstry in the State of New York. 

Circulars, 

Southern Pine : Mechanical and Physical Properties. 

Practical Assistance to Farmers, Lumbermen, and others in handling Foresit 

Lands. 
Practical Assistance to Tree-planters. 
Suggestions to Prospective Forest Students. 

Extracts reprinted from Year-books, 

Notes on some Forest Problems. 1898. 

Work of the Division of Forestry for the Farmer. 1898. 

Progress of Forestry in the United States. 1899. 

Practice of Forestry by Private Owners. 1899. 

Forest-extension in the Middle West. 1900. 

Practical Forestry in the Southern AppiUachians. 1900. 

The Timber Resources of Nebraska. 1901. 

Grazing in the Forest Reserves. 1901. 

A Working.plan for Southern Hardwoods, and its Results. 1901. 



By Authority: John Maoxat, QoTemment Printer, Wellington.— 1904. 
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